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his not an exaggeration lo say that the 
pul 4 years have brought a growth in our 
knowledge of die solar system unprecedented 
in all of history. Prior to this qiiadremiiiun, 
ourdoseup exploration of the pliincis liad 
been limited lo the atmosphere and a few 
surface sites on Venus, the surlaces of Mer- 
cury, the moon, Mars, PIuiIkk, and Ik-iuins, 
and an intriguing bul limited glimpse ul [npi- 
ler.To this list have been added the global 
topography of Venus and a wide variety of 
data on Jupiter, Atnnlthca, lo, Kuni|Ki, Clany- 
mede, Calluio, Saturn, Mimas. F.ncelaiins, 
Tethys, Dione, Rhea, Titan, Hyperion, tape- 
tui. and Phoebe. 

Among the recent discoveries arc conti- 
nent-sized landforms on Venus, a ring encir- 
dingjupiter, the most volcanically active sur- 
face in the solar system on lo, hitherto un- 
known forms of global tecionisni on icy 
Europa, Ganymede, and Enceiadus. and in- 
tricate structure within Saturn's rings. Along 
with the spectacular growth in knowledge 
Hemming from spacecraft exploration, major 
advances have also been made in telescopic 
dufrvaiioru of bodies not yet visited by 
ipxKrafi, radar observations of a variety ol 
o&jtrts, and theoretical study of the cvoluiioii 
of both individual bodies and the solar system 
u a whole. 


Pioneer Venus 


The Pioneer Venus mission icached Venus 
in December 1978. It included an orbiler and 
four atmospheric probes IC'ohfi, 1 980). The 
arbiter carried instruments that yielded data 
on the venusian panicles and fields environ- 
ment and on the upper atmosphere. It also 
raided the Hrst radar insiriiiuent flown to 
ibf cloud-shrouded planet [Pettingill ft ai. 

J979). This instrument showed miosl of the 
lurface of Venus to consist of gently rolling 
plains, with a number of shallow, roughly cir- 
oilar depressions dial may mark die sites of 
™jof, andeni impacts [Minunky ft til., 1980). 
The plains separate several couiineiiL-si/ctl 
highland regions with rugged topography 
, r ' scs as much as 10 km above the low- 
lands. 

The Pioneer Venus probes provided infnr- 
roano 1 ! about the venusian atmosphere thnL 
exiended all the way to the planet's surface, 
.ding overall chemical com posit ion, isoto- 
pe ratios, temperature, pressure, wind vdnei- 

I , tm na *? a, a,lt ^ c * ol,(l structure 
W a-j l' 1 ^ ll ' s Infoi malifm consiilcralily cx- 
ended the knowledge gained from eailier 
Mvtet surface probes. One surprising result is 
“Wine measured ratio ol deuterium to hy- 
rogen indicates a previous water abundance 
least two orders of magnitude greater lluin 
.,* 1 [ e ? ent l^owiAuc ct nl., 1982|. Venus is not 
win of earth, but iL may have once been 
m “ch more nearly so. 

Voyager at Jupiter 


Hire structure [Atnyi mid Donahue, 1982], and 
have improved determinations of the atmo- 
spheric composition [H/uiel et fiL, 1979). Voy- 
ager images have been used to track the cir- 
culation of Jupiter's atmosphere, showing a 
dominantly prograde flow with equatorial ve- 
locities of up to 150 in s-'tSmiiA et aL, 1979 a, 
b\. Circulation within the Red Spot and other 
smaller oval forms has been characterized, 
and it has been possible to observe the de- 
tailed morphology of a variety or cloud fea- 
tures. 

Voyager images of lo showed a varicolored 
orange and white surface interspersed with 
small, black sjhiIs [Swi/A el al., 1979 a. A). 
Shortly after the encounter, the startling dis- 
covery was made that volcanic vents on lo 
were propelling plumes of hot gas and dust 
as much as several hundred kilometers into 
space [Morabito et al., 1979). High resolution 
images show the black spots to be volcanic 
calderas and also show a diversity of rugged 
mountains and apparent tectonic features. 

The volcanic activity on lo was predicted just 
prior to the Voyager encounter on the basis 
of theoretical calculations of the dissipation of 
tidal strain energy [ Peak etal ., 1979). 

Voyager images of the ice-rich Galilean sat- 
ellites Europa, Ganymede, and Callisto 
showed a remarkable diversity in appearance 
[Smith et al., 1979 a. A). Eumpa’s surface is 
bright, extremely smooth, and laced with a 
pattern of darker, fracture-like markings. It 
lias been proposed that tidal and radiogenic 
heating may be siifTicienl to maintain a sub- 
stantial liquid water ocean under F.uropa's ice 
crust [.Sfurres et nl., 19831- The surface nf 
Ganymede shows polyguns of old, dark, 
heavily cratered terrain separated by bauds uf 
younger, brighter, resurfaced, let rain. Much 
ul (lie blight leti.iiii contains topographic 
grooves that suggest an early period ofexieu- 
.sionnl lectmiism. perhaps related in a minor 
glolxtl expansion {.tyirrm, 19M>.) The surface 
of Callisto is wholly dark, old, and heavily 
cratered, and the reason for the difference 
between Ganymede and Callisto is nut well 
understood. As a final surprise al Jupiter, 
Vuyager images showed a narrow ring of fine 
material lying in Jupiter's equatorial plane at 
a distance of about 1.8 Jupiter radii from the 
center of the planet. 


1981, 1982). Many of the features are clearly 
associated with satellite resonances. Recog- 
nized features include tightly wrapped, spiral 
density waves and vertical bending waves. 
Voyager radio occultauon data show the ring 
particles to have an approximate power law- 
size distribution, from 1 cm to a maximum of 
1-5 m [Tyler el n/„ 1982). The thickness of 
the rings is at most 150 m, and probably sev- 
eral times less [Lane etal., 1981]. 

Other surprising characteristics of the rings 
include kinks and multiple strands in the F- 
ring and transient, wedge-shaped 'spokes' 
that travel with the particles in the U-ring. 
The former probably results from gravita- 
tional interactions with two small saieliites on 
cither side of the F-ring [Demott, 1981 ]. The 
latter may result from micron-sized particles 
being temporarily levitated from larger parti- 
cles by electrostatic efTects [Smith el nl.. 1981, 
1982). 


mosl spectacular scientific results from 
tots remsrtoki- ■ ... 


f r J‘;! Da ^ kable period have perhaps come 
urn tu Vo 7 a 8 er mission to Jupiter and Sat- 


Voyager at Saturn 

The Vuyager mission continued with two 
encounters with Saturn in November 1980 
and August 1981. As at Jupiter, data were 
obtained describing the thermal structure 
and composition of the upper atmosphere. 
Voyager images or Saturn's clouds confirmed 
a very strong prograde flow with equatorial 
velocities of up to 500 m s" 1 [Smith et tiL, 
1982). Saturn's northern and southern hemi- 
spheres, unlike Jupiter's, show a color asym- 
metry. which may be a seasonal effect. Ovals 
and wave forms are less prominent than in 
the Jovian atmosphere. 

Like the Jovian satellites, the saturnian sat- 
ellites showed considerable diversity [Smith ei 
al„ 1981, 1982]. Mimas has a prominent, cen- 
tral peak crater nearly half the diameter of 
the satellite Itself. Enceiadus is perhaps the 
mosl unusual, with young, smooth regions 
free of craters at Voyager resolution and 


Telescope and Radar Findings 

A number of important findings have also 
resulted from telescopic observations. Infra- 
red observations of the four brightest uranian 
satellites have yielded albedos of roughly 
0.25-0.30 [firouu et aL, 1982], surprisingly 
low values considering the brightness or most 
saturnian satellites. Observations of Triton 
and Pluto show both objectives lo be smaller 
than the earth's moon, bright, and with a sur- 
face tliaL includes methane frost [Morrison et 
al., 1982]. Pluto has been discovered to have 
a satellite, named Charon [Christy and Har- 
rington, 1980). 

Telescopic observations of asteroids have 
led to significant improvement in die taxo- 
nomic classification or asteroid families. The 
TRIAD data lilc, a comprehensive compila- 
tion of asteroid data, has recently been pub- 
lished [Zellner et al., 1979]. Considerable con- 
troversy has arisen over the hypotheses that 
asteroids ntay ill some cases be multiple ob- 
jects or accumulations uf unconsulidaicd rub- 
ble. Progress has also been made in the study 
of comets, particularly in the areas of their 
dynamic Ixhaviur and spectral properties. 
There is potential lor an explosive growth ill 
our understanding uf comets with (lie im- 
pending return of Hallcv's comet in 1988. 

Finally, substantial advances have been 
made in the use ul earth-based radar in si inly 
die planets. Radar lias been used fur higli- 
resnliiiiuii imaging ol Venus le g., ('.nviphell 
and Burns. I98l>| and dclcrmiiialion uf die to- 
pography uf Mars |/.Wrij et al , 1982). Obser- 
vations of i he icy Galilean satellites show ex- 
tremely high radar reflectances and ciicular 
polarization ratios [Osfrv ft ul , 1980], which 
are not completely understood. The quadren- 
nium has also seen the first radar detection 
of main belt asteroids [Oj/ro et al., 1979] and 
id a ujiiic-l lA'amuiiH et uf.. I9MJ. 

This brief summary lias concent rated on 
die multitude of spectacular discoveries that 
have occurred in die past 4 years. Ultimately, 
however, the most important advances to- 
ward real understanding of the solar system 
come Trom indeptli study of accumulated 
data. Two examples are the progress that has 
come from continued study of Apollo, Mari- 
ner 10, and Viking data and the substantial 
improvement that lias taken place in the the- 
oretical modeling of the formation and evolu- 
tion of Lhe solar system. 

The future presents an opportunity for 
similar, detailed study or die wealth of new 
data from the past few years. With the ex- 
pansion of space technology worldwide, it 
also presents the opportunity for the first tru- 
ly International ventures to the planets. 
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Magnetospheric and Interplanetary 
Physics 1979-1982 


David P. Stern 

Planetary Magnetosphere Branch, Goddard 
.Sjwce Flight Center, Grecnliclt, MD 20771 


The (|iiiidrciiniiiin 1979-1082 witnessed 
notable advances in magnctosplieric and in- 
terplanetary physics and demonst rated some 
major trends. Examples of both will bo listed 
below, followed by an evaluation of the state 
of the discipline and of its future. 

Standing out among the advances is the 
enormous volume of data about the magneto- 
spheres ol the gini it planets collected by Vov- 

t'iSu !~* ,,ml **. |,ionMr M. At the start or 
1979 die very ex.stc,.ce nf .Saturn's magnetic 
held was iniccriaiii, and the roleol the said- 
,!* Jo tit Jupiter's magnetosphere was only 
cimily guessed. Font years later we have ex- 
tensive in form atiun oil bfitli magnetospheres 
oil their underlying planetary fields, ring cur- 
rents, radio emissions, plasma com position, 
Jiid nigh (Side configuration, and about such 

S!!'" 5 ,? t S »* lsma lorils and the current 
hlamcnt linking I., io Jupiter. Satin n s inner 
radiation bell (from nciitmn albedo), and Ti- 
tan s wake. 

During the same interval great strides were 
also made toward tracing the behavior of dif- 
rereiu ion species in the earth's magneto- 
sphere, charting the variability of different 
ions, ami deducing their sources. The effort 
included widespread international collabora- 


among other things has provided new data 
about the Foreshock, about waves propagat- 
ing upstream or ihe shock, and about die role 
such waves may play in particle acceleration. 
On a larger scale, heliospheric observations 
now range from 0.3 AU (Helios 1-2) to 28 
AU (Pioneer 10), with Pioneer II. Voyagers 
1-2, and earth-based spacecraft at intermedi- 
ate distances. During the quadrennium such 
data were combined with observations of cor- 
onal white light and of phoiospheric magnet- 
ic fields io yield definite results about the lie- 

tnEnMrm i ■ 


.. , . ' - me lie- 

IiospJienc current sheet and about the associ- 
ated magnetic randan mt inn nvr.i.nJ I 


\ — ■ n,,M auuui uiC U55C 

aied magnetic configuration around solar 
maximum. 


New Instruments and Techniques 

New insiru menu have meanwhile observed 
both the masses and the charge stales of solar 
wind ions, noting both a high He+ compo- 
nent in ihe driver gas behind shocks and an 
anomalously low He abundance at sector 
boundaries. Other new developments involve 
the correlation of shucks and coronal iran- 
sients new theoretical work on the origin of 
the solar wind, and nhscrv.uions of a iail- 
wake extending several AU behind the mag- 
netosphere of Jupiter. 

Notable new techniques during the qua- 
dreniuum include growing use of electron 
beam expenmenis Including one aboard the 
Sr- °{ ,he space shulde in March 


Data Analysis 

In coming years the M'hrdule ui nrn mis- 
sions is likely to lie rat lift mmlcsi, .mil ihii i\ 
regretable: As scienlilic problems air lit-itci 
understood and mure aiuii.iich ik-linnl. .u| 
ditional new missions, smh as AMI’ IF. Gali- 
leo, and the proposed OPEN mission will hr 
needed in order in shell new light mi tlii ni 
The magnetospheric science (nniiiiiiuiit, 
however, may well devote inure nl ils lime in 
analyzing the data backlog 'awaiting din In- 
sure in data freight yaids ami tape binaries' 
[Grieiutadt and Frednrks, 1979. see. 7|. On mi 
account should any purl til this il.iiu sn In- 
discarded or allowed to become ii iins.il ih- mi- 
lil that analysis is completed. 

The problem has several aspects. I he slieci 
volume of data require-!! extensive incmmy 
and computing power, such as only now un- 
becoming available. Furthermore, ti.n.i net- 
works, summary plot in h intuition .md ii.it.t- 
liandling software must lie ilcvdopeil [Smith 
etai, 198]]. Beyond linn, Itowerei. wavs 
must also be found for using those new inuls 
efficiently. For instance, existing models cil 
the magnetospheric B arc still not bn re- 
moved from those devised by Gauss, while 
the slacked plats and many-coloied spethn- 
grams so often encountered in the liter. nine 
testify that no one has yet devised a unit im- 
method for handling multidimensional data. 

It sometimes seems that the resources of tire 
magnetospheric science comniunity arc 
stretched thin by the great data-liandling dt- 
mands. Thus, even though the importance of 
AE indices is generally acknowledged. such 
indices have been compiled only for part of 
die quadrennium. 

Beyond this, a great need exists Tor ioiis.ili- 
daung past gains of magnciuspheric and in- 
terplanetary physics. This year marks dre 
25th anniversary of the IGY, when lire Iiim 
artificial satellites were (aunclied and ilu- 
study of space physics jumped to its pit-rent 
high level. In those early days ii wils easy hu 
newcomers to assimilate much of whut was 
known and to advance to the forefront i.i u- 
search, and useful experinrenis could Ire | nt j|[ 
with only modest resources. Today's insiru- 
ments and data systems are quite soiihixikal- 
eu, and the amount of scientific work 1 remit 
published swamps those who hope to kecimn 
with u. To help iicwcmieis (and pei haps .del, 
oldtimers who try to keep head above water!) 
texts, reviews, and courses are needed, esp»- ' 


«i.dh in the iln on, u|,j. i. s 

li..n. ........ .r„ 0 S' I 

I hm a ineiii i|, nilv in ., 

/iOIii mill h. the*. I 


, 1 it y i,]*^ 

/.om awl h.,hc>. 1983 1 should be *£?* 

* l ' u '"T. » M 

mg i epuiis will also help (111 ,|J*^ 

References i 

Gaimiilaiin. R. 1... .„,d i », .. . I 

Phhraiunn „t #/.,■ luui a '. I 


I IiiikIijih. iu, i„ * 

oTT ■ • ,,ul »' W- FrJS I, 

i. uJIhinnio, 1 

iihli d h> |. |. I .m/rrotli, G. f KeMfi l 1 

.mi 1 K. N. I-.,, L.-, , ,,,,. .1-ij, f 

1 Amsretd.no. 1979. m £ 

M.lllk.l. R. I|., | . i.- . j. . n ». . , f 

\ ic-.iii m i i K , t ’ Jofwioai 

■v ^ oil. M. J 1 ejguc. and 1. 1. Vow 

Ovnvrewol .he IMS |„|v 29. 19 7 /1 

Ihe M\ S more II, wk: Guide to tk, r 

ul Mngivtinfdtrnr Study l)„ta Analm joi’i 

A(il T . SY.ishiiigton, I). )9g4 J 

SniHli. ||. II.. C. L. Fieeman, andR.A.g# r 
man. iHnainiis Kxploier science dautrp: 
-tywr#- Sti. lustrum., J, 561- ; 


C.onlenls: IUGG Quadrennial Rtpoo 
Snlar-Planctary Relationships: 
Magnetospheric Physics 


Magueiosphei j< and I ntei planciary Piiiih 
1979-1982. t). /*. Sir,,, 1 1 
Heliospheric Magnetic Fields and Plasmai 

F. It nr lag, i 

riic |ovi.m Magueiosphei e, 7'. J. Binmfa 
1 lie M.igneiosplreic of Saturn, A. H'Sh-i 
Ne,ii-I'.i|iuioii,il Magm-uupheric Panidn 

1 t-V to | Mev, [). r Yowf 

I'ol.n aiidAmor.il I'heiiiiiiiciia: A Reiinil 
I'.S. Ihogu-ss I lining 1979-1982, P.H 
R«tl 

New I unis loi Mag oen isplierit Kcsexdtt J 
A. (iit fiiutil,l 

l’lasm.i lloiind.u irs and Shocks, f.'. T. fiinul ' 
I {ydrniuagiieiii Waves in the Maimeicuplim 
IF. /. Hughes 

Fm-rgv l iansler in lire Quiet ami DisiurW 
Magtieiosplii-ie. /. lintels 
i'lasina Waves in Planetary Magni'tosfihcir 
R. R. Awlnum 

Modeling I'laiiei.n v Magnetospheres. £/ 
Wislkn 



don. »id. key ob,e.valicn, e"! 1982 JZ™ 2S ^ hl Ma h rd 

been noted, including a suggestion of vers- volved auroral ^ advances ii 

narrow elecirir ficM CFrurtiiMw —I v f et . aurora radars and ionosoherir mn.i: 


-■—-■-.■■a «* auKKcsuon oi ven- 

narrow electric field structures, observable 
only wuh a millisecond time resolution. 

Substorms 


bs'isrir? ( kilo ™ e,ric radiation was observed 
o) iatt -1 (and more recently by DE-h in iis 
^rce reg ,on , an d considerable theoretical 

Thrr rl'h 5 , 80 ^ lm ° M P ,ainin g '■* Origin, 
Theory has also greatly advanced in comput- 
er simulation of global MHD flow in the P 
magnetosphere. On the other hand, there 
was only modest progress toward under- 
standing the magnetic substorm. where inter- 
«t.ng statistical analyses were conducted on 
the correlation between interplanetary pa- 
rameters and Sllhclnrm ™ . 
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also provided new evidence for magnetic rts 
coniicctuin , m ,hc thy side. K 
New phenomena which still have to be 
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Following the ime prognini or four irnt 
sinus, Mihsn|iieui missions lo the inner p» 
‘■is, lo small I a a lies, and to the outer pk* 
•ire itliiu tied as follows: 

The i\hn.\ Artnssnsiiy Os biter will biveripT 
the inierai lion of (lie pliiuct's up|ici , * , iw 
sphere and ionosphere with rnuiaunn 
[)>i nicies of the solar wind, j 

The Venus Atmmpheiic Probe will 
liniiive infoi million on the abundance® 
jor and minor truce components of tM 
aimosphei e toward nu tiiiderslanaing oJ ^ 
dilions in tire iuieisdlni' sysiem al iw 1 "!* 
planets accreted. .. 

The Lunar Geoscience Orbiter will 
glulxil map of suifncc elemental and ^ 
ogical ((imposition, and other P r0 P e '^ # . 
decide the question of the presence. ^ 
dctised water and other volatiles in ■■ 
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uic quesuon ui oil. p 1 . "^u. 
densed water and other volatiles in 
iraps. 

77m .W ,i rc Urnhe mission will ^ 
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The Mars Surface Probe mission ■ 
seismic, meteorological, and 8 eosdflI ^ { i 
lions on die Martian surface, The»w_ 
ter mine the level of Martian icIsb 1 ®^ 
vide surface weather data toward 


■ . . . — - . *z<«mvnoiis orbit ncor 
l* r,,,r 10 substorm onset. 

While suhsiorms conthiiic to attraci alien- 

S™r“ Udi « were a *» dcvoS to the 


quiet state of the magnetosphere during 

Doloriiv^ " orih ^ ar ‘ , ‘!n‘erpUc l ary magnefic 
polarity. Several studies have suggested that 

even at such tunes the crosspolnr potential 
does not fall below a baseline of about 30 kv 
iw occa . s,0n iU ,,sual iwo-lobed ron- 
IbuHobed one. 

n ere has also been interest in the contracted 
roral^ar P . al “ UCh and in Polar.cap au- 
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quadrennium has shown ihf. Th past 
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Nationa! SpareScien!! ^ the 
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composition analysis of gasc? 
the coma of a comet, data com 
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sion. Ideally, the material 
teiTestrial laboratories from the 
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The Saturn and the Usama Flyby Puibr nils- 
.ions will provide in *iui deienniiuiium of lire 

composition and si met u re «f lhe Sal 

and Uranian atmnsplieres and clouds lor 
comparison with the Jovian case as deier- 
mined by the Galileo probe. 

The extensive anticipated accomplishments 
are exciting, perhaps awesome. Global map- 
ping of the moon's surface may lead to a bet- 
ter understanding of its origin, mid of the 

tarthV-thcrc will be a scare Ii for lunar solar 
reservoirs of water ice. First visits will be 
made to near-earth and inaiiihch asteroids. 
Direct analyses will lie made of Titan's atmo- 
spheric composition and structure; the results 
will provide insights to the prehiotic suite of 
ihe earth’s surface. Exploration of the atmo- 
sphere and surface of Venus, earth’s sister 
planet, may lead to an understanding of the 
slate of its geological development. The list ol 
icieniific goals goes on; explorations of Sat- 
urn, Jupiter, and of Uranus arc on iliat list.— 
PMB 

Coalinga Quakes 

A magnitude 6.5 (Richter scale) earthquake 
hit the city of Coalinga, Calif., about 520 km 
southeast of San Francisco, at 4:42 p. in. 
(PDT)on May 2. The earthquake, the largest 
io strike the region in at least 1 00 years, oc- 
curred on the extreme eastern edge of the 
105-km-wide zone of active faults that form 
the San Andreas system in central California, 
according to Ihe U. S. Geological Survey 
(USGS). More than ] ,51)0 aftershocks, includ- 
ing two that struck May 8 and registered 
magnitude 5.5, have continued to jolt die 
area. 

No deaths were reported, but injuries ex- 
ceed 45, according to James It i;uly ui die 
US. Disaster Field Office in Coalinga. Dam- 
age, estimated at more than S3U million, has 
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i Mulled in the displacement of more than 
1 ,000 persons. 

USThS scientists said that the fault responsi- 
ble fur tire earthquake is of a different variety 
man the well-known San Andreas fault that is 
located 52 kin west of Coalinga. The San An- 
dreas is □ major vertical fault along which 
most large earthquakes occur when there is a 
horizontal strike-slip movement, the USGS 
says. In contrast, the May 2 earthquake ap- 
pears to have been generated on an ancient, 
buried coast range thrust fault that once sep- 
arated the North American continent from 
the Pacific basin. Thrust fault movement 
causes one block to move over the other. The 
coast range thrust fault is tens of millions of 
years older than the San Andreas fault, ac- 
cording to USGS scientists. 

Locations of the aftershocks indicate that 
movement along the coast range fault oc- 
curred over an elliptical zone that measures 
aiiuui 52 km x 9.7 km and is centered around 
the main shock. The focal point of most of 
die aftershocks is below 10.8 km in depth. Al- 
though the San Andreas fault was not direct- 
ly involved in the Coalinga earthquake, read- 
ings from sensitive fault displacement meters 
along the San Andreas in the Parkfield, Cal- 
if., area indicate a displacement or 0.5 cm. 

Discovery of the thrust fault, a previously 
unknown type in the area, leads scientists to 
believe that other buried faults exist in the 
region, according to a USGS spokesman. Lo- 
cating such faults will be difficult because no 
ruptures appear at the surface. The magni- 
tude of the May 2 quake and the reactivation 
of Lhe ancient fauli imply that the period of 
quiescence is over and that a period of larger 
earthquakes has begun, the spokesman said. 
Lconaido Sceber of the Laniont-Dolicrty 
Geological Observatory said iltul the increase 
in seismic activity in the area began about 
1979. 

Core Models 

Newly for mutated models of ihe earth's 
core have been described recently as 'simiilta- 
nentislv provocative and vexing’ (R. Jc.inioz, 
Nat use. 1 08. 1982). Pan of the reason 

lor this is ili.ii concepts about tlic earth’s one 
are being rapidly updated. 

Thai there is knowledge al all nl >i on-e re- 
sults from die analysis of seismic data; such 
analysis is in, nlcl -tie pci idem. Further .malvsis 
of mote extensive data results in new models; 
alternative appmathes to the problems ln«il 
llictii eiii.il geochemical considerations result 

in another lype of mrxlel. The i'»ii)tiuciii I 

such models may seem incongruous, but m»l 
so. A great deal is being learned about the 
geochemistry of processes that have a bearing 
on core formation. Significantly, there has 
been a sii u nil ane< ills surge nl improved seis- 
mic data and analysis. 

Tire results are intriguing. Whatever geo- 
pliysiusis may have thought about the earth’s 
core, its boundary with the mantle, its molten 
outer and solid inner sections, and die 
boundary between them, and even its compo- 
sition, today's models arc proving there are 
differences. Recent shear wave data have 
brought him question the nature of the core- 
mantle boundary. The new models do not al- 
low for even n thermal layer (T. Lay and D. 

V. Hclmljcigcr, Geophysical Research Letters, 

10, 63, 1983). Either the boundary is diffuse 
or there is a distinct layer, neither mantle nor 
core, where a distinct boundary had been 
thought to occur. 

The outer core data still fils fluid model 
concepts; however, concepts of the inner core 
and the outer boundary are being changed. 
One possibility is that the depth to the 
boundary may be variable depending on the 
properties of seismic waves that are used to 
'Interrogate.' The core material may be in a 
conceptually new state such that the inner 
core may ItBve the properties somewhere be- 
tween those of a solid and a fluid (D. L. An- 
derson, Nature, April 1983). 

The general concept of the earth's core is 
that it is mostly fluid, the inner-solid portion 
having diameter of about 1215 km. The old 
idea that the core is a iron-nickel alloy, like 
iron meteorites, has long since been dis- 
pensed with on experimental grounds; but 
thai the composition is an iron alloy is still 

current. , . . 

One difficulty lias been that core models 
have been constructed by attempting to fit 
one-atmosphere iron and iron-alloy data lo 
seismic models. The appropriate properties 
of materials under conditions of ^ earth s 
core— (1.5-S.5 Mbar, greatpr than 3000 C) 
have never been determined. Very good 
shockwave data on iron and Iron melt are still 
uncertain by at least I000*C (O. L » And^hOJ 1 ' 
Philosophical Ttansactipns of the Royal Society of 
London, A306, 21, 1982). ■ j ' . ' 

Part of the interpretation problem_ restiiu 
from Iron and its melt being almost indistin- 
guishable in a shockwave experunent-The 
Stegbry of properties that could render iron 
to appear as flpid or solid In shear itr^gdi • r 
letau that Is, depending on die frequency of 
a seismic wave, could Indeed characterlM e 
J ouici J parts of the.inner core- . v . 

■, A new twist on modeling the cor? a cpmjzo- . 

: sition Is that jeirtaln light 
For iiistance/ntey become metallic $1 OPfe • . 

SS A.Ri n ^ood,apd 

■ I lackson, I Sth LOngr gnd Planeiary Snencxi 
5 sUy qt at le^ me quter core h t°o |oV.cpm . 
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pared witli pme iron (nickel added to iron 
raises, not lowers, its density al high pres- 
sures). 

An iron-oxygen alloy, mostly of iron, could 
be a good fit to density models, bin iron l»e- 
ing liquid in die outer core would nut neces- 
sarily constrain Lhe soluiinn of oxygen or (.ci- 
tain other light elements to lie metallic, ac- 
cording to lcanluz.. Molten iron ai core 
pressures could dissolve .ill sons of elements, 
compounds, and species, incudlic and other- 
wise. The qiiamuin spin slate of inm ami 
other iruiisiiion elements are unknown or 
very poorly defined, even in theory, at core 
pressures. 

Goinpnsiiiuii aside, models of the inner 
tore are beroming hcitei resolved and are ex- 
hibiting signifir.ini Ime structure. Strong ve- 
locity gradients nl seismic waves have been 
ubseivcd in ilic outer several hundred kilom- 
eters of die inner cure, although the iiiner- 
ouier cure boundary appears to he narrowly 
defined, even sharp, for P- waves (H. Hage. 
I’lsy\i‘\ "J tin hit i lit mid Planetary lnleis»i 7 1 , 

171, 1983). 

The result or the postulated inner-outer 
core model properties is that, fur shear 
waves, the boundary would appear to rise or 
fall as a function of frequency. For high fre- 
quencies the outer portions of the inner core 
would behave differently than they would for 
lower frequencies. Anderson has suggested 
thaL a critical measurement of effective inner 
core radius lo see whether it varies with fre- 
quency should be done. Until numerous fac- 
tors about the behavior or materials under 
core conditions can be evaluated, however, 
lhe models will be non-unique. — PMB 

IUGG Travel 
Grants 

AGU has awarded $57,722 to 84 scientists 
as travel support for U.S. participation in the 
18th General Assembly of the International 
Union of Geodesy and Geophysics (IUGG), to 
be held in Hamburg. F.R.G., August 15-27. 
The 84 awardees were selected from 276 ap- 
plicants. Funding is for approximately 90% 
qf the group ait* fares for which AGU con- 
tracted, through Passage Tours, with North- 
west Orient Airlines. The National Science 
Foundation supplies the travel grant funds; 
AGU administers the grant process. 

Scientists awarded the IUGG travel grant 
will attend symposia sponsored by the inter- 
national Association' of Geodesy (IAG), the 
International Association' of Geomagnetism 
and Aeronomy (IAGA), the International As- 
sociation of Hydrological Sciences (IAHS), 
the International Association of Meteorology 
and Attnospheric Physics (IAMAP), the Inter- 
national Association for die Physical Sciences 
of die Ocean (IAPSO), the International As- 
sociation of Seismology and Physics of. the 
Earth's Interior (IASPEI), and the Iniferna- 
lional Awodaiion of Volcanology and Chem- 
istry qf die Earth's Interior (IAVCEI). Those 
attending, a* of May 2, -are! . ■■ 

• IAG: Roger G. {Jilham, Yehuda Bpck, 
Roliand L. Hardy, Warren G. Heller, Richard 
H. Rapp, Na^endra K. Shxena, Byron D; Ta- 
pjey, Urho A. Uolila, and James H. Whit- 
comb.' : • ' 

•. tAGA: Silbir K; Banerjee, Charles E- 
Barton, Christopher G; : A; Harrison . Thomas 
w. Hill, Kenneth A. Hoffman; Robert? M. 
Johnson Rqtim H- Manjta, Robert L 
McPfierrdn, Lawrence. R,' MegHb Christopher 
T- Rusaell. pavid J. Stevenson, David B. - f . 
Stone, and Brian A. Tinsley.' ' 

.• IAHS: jaifne Amorocho, Edmund D, An- 
drews, Robert Blrakehridge, Nathan Bums, . 


Raymond A. Fernir;i, Dennis T. Letremnaicr, 
Helen J. Peicis, Knimchandni A. Kao, Timo- 
thy D. Steele, Wendell V. Tnnglinrn, and Jen- 
nie C. Ting. 

• IAMAI*: Robert C». Kllingsim, Inez Y. 

Fung, Caiheriuc H. Giitiliei. David J. Hn|- 
niaun, James L. Kiulcr, G. Wesley Lockwood. 
Julius London, John I). Mathews, Jan P-ieglc. 
Edward M. Paitersnu, Robert (i. Roper. Gary 
J. Roll in, in, and Gunter Weller. 

• IAPSO: Karen S. Baker. Richard T. Bar- 
ber. Michael I.. Bender. Melljcmin' (r. Bus. 
ioc, 'I hoinas M. Chinch, NLug.iroi lands De- 
laney, P.ilrkk Cl. ('.alias her. Tlmnun Vt ? . U.. 
liililc. A. Dennis Kuwait. Mmr.iv 1> Levine. 
David R. .Sell ink. ]i mat ban 11. Sh.up. Cli.trLes 
W. Van Ana, and Michael l.. Van Wneri. 

■ lASl'FI: Thomas ]. Ahrens. Kenneth 
C.rcagcr. Donald W. I'msvih. Brad turd II. 
Hager, R. N. Hey. J- Casev Moore. |«uk F. 
Oliver, Peter L. Olson. Gerald Sclinhcrt. Rob- 
ert B. Smith. Lisa M. Stewart, and Lvitn R. 
Sykes. 

• lAVt.EL Kelt Ueckei. Nikolai I. C.hiis- 
tensen, Wolfgang E. Elston. Dennis E. Haves. 
JoseJ. Honnurez, Robert W. Kay. Juergen 
Kienle, Sat h y A. Naidu, David W. Scholl, Ste- 
phen Self, Thomas J. Shanklaml, and Mi- 
chael F. Sheridan.— -fl 77? 

Fulbright Update 

Opportunities to teach or perform postdoc- 
toral research in the earth and atmospheric 
sciences under Lhe Senior Scholar Fulbright 
awards program for 1 984—1985 (for, March 
1, 1983, p. 81) are available in 14 countries, 
according to the Council for International 
Exchange of Scholars. 

The countries and the specialization oppor- 
tunities are Algeria, any specialization; Aus- 
tralia, mineral processing research; India, any 
specialization In geology or geophysics; Israel, 
environmental studies; Korea, any specializa- 
tion; Lebanon, geophysics, geotectonics, and 
structural geology; Morocco, research meth- 
ods In science education; Pakistan, geology, 
marine biology, and mineralogy; Poland, 
mining technology; Sudan, geology and re- 
mote sensing; Thailand, planning and envi- 
ronmental change; USSR, any specialization; 
Yugoslavia, any research specialization; and 
Zimbabwe, exploration geophysics and solid 
earth geophysics. 

Deadlines for submission of applications 
are June 15, 1983, for work in Australia and 
September 15, 1083, for work in Africa, Asia, 
Europe, and the Middle East. For additional 
information, contact the Council for Interna- 
tional Exchange of Scholars, 1 1 Dupont Cir- 
cle, Suite 300, Washington, DC 30036 (tele- 
phone: 202-883-4985). 


DELEGATES 

. 1,8th General 

Assembly of IUGG 

U.S. scientists, planning to attend 
the 18th General Assembly of JUGG, 
Hamburg, West Germany, August 
15-27, 1933, should notify 'A. F, ' 
SpUhaus, Jr., ■ Secretary, U.S.. Nation- . 
■ al Committee, 2000 Florida Avenue, . 

. N.W., Washington, D.p.: 20009. , and 
Indicate in which 1JJQG association, 
they propose to participate so f hat 1 
they can ' be officially designated aS • 
delegates from the Udited States,: ; 1 
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Magnetospheric and Interplanetary 
Physics 1979-1982 


David P. Stern 

Planetary Magnetosphere Brant It, Goddard 
.Spare Flight Center, Greet ihclt, Mb 2U77I 

Hie quad rcuniii til 1979-1982 witnessed 
notable advances in magnetos plicric anti in- 
tcrjil, luctary physics and demonstrated some 
ma|or irenth. Examples of Ixuli will be listed 
lieltiw. followed by jj, evaluation of the state 
tu the discipline and of its future. 

Sia ruling out nnniiig Use advances is the 
enormous volume of d.itu ulxmi ifi c magneto- 
spheres ol the giant planets collected bv Vny- 

I - " ' ,,,ci Uy ,,it,IILt ‘ r 1 1 At the Mart ol 
197 i the very existence of .Saturn's magnetic 
Held was timer tain, and the rule of the satel- 
lite lo in Jupiter's magnetosphere was mils 
Rucsstxl. four yea is later we have ex- 
tensive inhumation uu both magnetospheres 
on their underlying planetary fields. ring cur- 

rents, ratlin emissions, plasma loinixnition, 
and niglusidc configuration, and about such 
mauers .« fos plasma torus and the ctirrcui 
filament linking lo to Jupiter, Saturn's inner 
radiation lick tfrom neutron alhcrio). and Ti- 
tan * wake. 

During die same interval great strides were 
also made toward tracing the behavior of dif- 
ferent ion species in the earth's magneto- 
sphere. charting the variability of different 
ions, and deducing their sources. The elfort 
included widespread international collabora- 
tion, with key uhservatiuns coming from Eu- 
ropean experiments. Much Eias been learned 

Snn , ,, Jala musi s,iH ** e *»ended to the 2ft- 
J0 ° ke\ energy range, where must of the cn- 
ergy resides. Details have also come to light 
about the global distribution of 'beams’ and 
comes, anti about the relative abundances of 
Of, Hc+. He+ + , H+ and 0++. Further 

ET^n",^ 0 ■ J :? Ji 8 ,,ed volta R c drops have 
been noted, including a suggestion or very 

narrow electric field structures, observable 
only with a millisecond time resolution. 

Subs forms 

bv A ISEE a i !£?“* radia,i ? n w ™ observed 
ny ibtt-l {and more recently by DE-I) in iu 

source region, and considerable theoretical 
cRori has gone into explaining its origin. 
Theory has also greatly advanced in comput- 
er simulation of global MHD flow in the P 
magnetosphere. On ihc other hand, there 
was only modest progress toward under- 
sianrfmg the magnetic substorm, where inter- 
f,*' 1 " 8 5[a , ,,5 ! ,L ' ul . :,naI >«* were conducted on 
beLhePN interplanetary pa- 
rameters and substorm activity related to the 

r.u * ,nn ahnm lhc ‘Wcknew and 
rnimo,, or, he mugnctopausc was provided bv 
«!ie coinhmaiion »f ISKE-I and -aland 1SEF 
“I P r, * vi,l «l new evidence for magnetic rc- 
roniteciiun on tlte day side. K 

New phenomena which still have to be 
platctl m proper context include Tux f ,~ ms 

‘ c . r ?' Huundary. co ma.- i 

«l beams along He bound nv ,.r .L 
*hect. the ’«|,e«?, aurSX ' 
cap by the optical imager of DF- 1 -i m t J!?. jl* 1 

tSSESafe'i 

filuriL occasion tU usual iwo-lobed con- ■ 


among other tilings has provided new data 
uboiu ihc foreshock, itbotii waves propagai- 
ing ii|Hircam of tlte shock, and about the role 
such waves may play in particle acceleration. 
Un a larger scale, heliospheric observations 
now range from 0.3 AU (Helios 1-2) to 28 
AU (Pioneer 10). with Pioneer II. Voyagers 
1-2, and earth-based spacecraft at intermedi- 
ate distances. During the quadrennium such 
data were combined with observations of cor- 
onal white light and of photospheric magnet- 
ic fields to yield definite results about the he- 
hosphenc current sheet and about the associ- 
ated magnetic configuration around solar 
maximum. 

New Instruments and Techniques 

New instruments have meanwhile observed 
both the masses and the charge states of so[ ar 
wind ions, noting both a high Hc+ compo- 
nent in the driver gas behind shocks and an 
anomalously low He abundance at sector 
boundaries. Other new developments involve 
the correlation of shocks and coronal tran- 
sients new theoretical work on the origin of 
die soiar wind, am! observations of a tail- 
wake extending several AU behind the mag- 
netosphere of J tipiter, B 

Notable new techniques during the qua- 
drennium include growing use of electron 
beam experiments, including one aboard the 

Toro d,e s P ace shutlle in March 

1982 whose results are still mostly unpub- 

ished. An 'active’ experiment injecting into 
the magnetosphere radio waves of about 3 
KHz, from Siple Station in Antarctica, has 
yielded many interesting observations, and 
me Cameo barium release from orbit dem- 
onstrated boih a new way of generating ion 
jets and the existence of large correlated 
structures of E„. Other technical advances in- 

fiSn a A roi S and ionos P heric modi- 
fication. As these lines are being written data 

analysis from the twin coplanar DE spacecraft 

is just beginning, and the ISEE-S spacecraft 
has moved into the earth’s distant magnetic 
tell, u important regi0n aboul ^ich only 
sparse information exists. These and other 
achievements are described more fully with 

Cilali ° nS ^*ll*po£E? 


between ISEE I and 2 have been far fewer 
than what was earlier envisioned. 

Data Analysis 

In coining years the schedule uf new mis- 
sions is likely to be rather modest, and this is 
regretable: As scientific problems are better 
understood and more accurately defined, ad- 
ditional new missions, such as AM PTE, Gali- 
leo, and the proposed OPEN mission will be 
needed in order to shed new light on them. 
The magnetospheric science com in unity, 
however, may well devote more oF its time to 
analyzing the data backlog 'awaiting disclo- 
sure in data freight yards and tape libraries' 
[Crecnstadt and Fredricks, 1979. sec. 7]. On nu 
account should any part of this data set be 
discarded or allowed to become unusable un- 
til that analysis is completed. 

The problem lias several aspects. The sheer 
volume of data requires extensive memory 
and computing power, such as only now are 
becoming available.. Furthermore, data net- 
works, summary plot information and dnta- 
handling software must be developed [Smith 
et al., 1981 J. Beyond that, however, ways 
must also be found for using those new tools 
efficiently. For instance, existing models of 
the magnetospheric B are still not far re- 
moved from those devised by Gauss, while 
the stacked plots and many-colored spectro- 
grams so often encountered in the literature 
testify that no one has yeL devised a concise 
method for handling multidimensional data. 

It sometimes seems that the resources of the 
magncLospheric science community are 
stretched thin by the great dala-handiing de- 
mands. Thus, even though the importance of 
AE indices is generally acknowledged, such 
indices have been compiled only for pan of 
the quadrennium. 

Beyond this, a great need exists for consoli- 
dating pasL gains of magnetospheric and in- 
terplanetary physics. This year marks the 
25th anniversary of the I GY, when the first 
artificial satellites were launched and the 
Study of space physics jumped to its present 
high level. In those early days it was easy for 
newcomers to assimilate much of what was 
known and to advance to the forefront of re- 
search, and useful experiments could be built 
with only modest resources. Today's instru- 
ments and data systems are quite sophisticat- 
ed. and the amount of scientific work being 
published swamps those who hope to keen up 
with it. To help newcomers (and perhaps also 
oldtimers who try to keep head above water!) 
texts, reviews, and courses are needed, espe- 


cially ill ll.c theory, which now must he 
pieced together from nu men ms jou ntfitii 
tics, rims a ict cm I henry institute rr« ?' 
/«»;. Mid Fmhes, 1983) should he viclcd t , 
welcome step, and it is Impel that the fdli 
ing reports will also help fill those needf 
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Beyond the Golden 
Age 


Outlook 

m ^ hal h abt ? u 1 l tong-ierm trends? More and 

TomS nf“ l - tT ,ed ‘° COmbine data from 

studv nhi nf w,de! >' «P«niied spacecraft to 
SeSc«rafi a <c - g, ’« ,b «°rm S ) which no 
nK f “ n atl «P'aiely observe. Our 
ar h fh? 8 ne{WOrk may have cached a peak 
1979 fch"? ° f ‘. hE ^enniiim, around 
Men ? - ef0rc haslhe ma 8netospherc 

an ''ppressive array of diverse 

KK VathT’^'S Qrbiut “ lhe 3 IS EEs, 

IMP 8 SCATHA, AE-fl, GOES 2-3. plus in- 
ternational spacecraft such as ISIS 1-2 (Cana- 

reh^'°a k0 t. ai,d J ikiken U a pan), GEOS 1-2 
(taA) and the Prognoz aeries (USSR), plus 

piggyback scientific Instruments aboard Tri- 
ad, the DMSP series, ATS-Q, and others. It 
was a filling finale for the International Mag- 
eK i 5 te Su,d y ('MS) [Russell and South- 
uvbd. 19821 and in view of the worldwide 
economic beli-uglitenmg. this level or activity 

5 u xc r l cd for somc time - Y 

If this great body of observations is to be 
tued as a „„gl Cl correlated data set. laree 


.- . — usual iwo-tomd con- 

i” F: S!“ d - bji a r °. ur - |ol « t 9ne. 
^raS 8 ' 


ran^ng coopeWion 

quadrennium has shown that none of these 
a . re ^ as, [>' Vl’ieved. Coordinated Data Analv 

N„b°„ r a t ° P ' ( ? DAWi) fhe"' 

National Space Science Bata Center in Green 
belt around, selected, short (-24 hi ilnw in 
tervals {AfanJka et al. ig82l have a-' 106 n ‘ 

: 

and ■w*)* and of modeling physical 

f^^s.Erentw^p^^ dorrtUriqqg 


There is good reason to call the lime peri- 
od between Manner 2’s flyby of Venus to 
Voyager 2 s encounter with Saturn ‘The 
Sfi 1 , ^| e n ° f Plan « a T Exploration.’ For a 
were! f ^ ll,rou 8 h '981- spacecraft 
f . a m , OS[ ever y mo,uh by tbe United 
mates (and a lesser number by the Soviet 
Union). Overall, more than two dozen plane- 
tary bodies were studied during the pi-ogram. 

Questions are frequently raised about pro- 
grams beyond the year 2000. More pertinent 
a . re quesuons about plans between now and 
tnen. The National Aeronautics and Space 
Administration’s (NASA) Advisory Council 
Solar System Exploration Committee (SSEG) 
has attempted to answer some of these ques- 
tions in us 1983 report on Planetary Explora- 
tion Through Year 2000. The report airempt, 
to Identify the essential attitudes or a viable 
program in planetary sciences' and to define 
new ways to reduce costs.’ 

The reasons for this approach are painfully 

(VRMl'taH* Ve ,T, Radar Ma PP'r mission 
(VRM) instigated this year is the first new 

NASA h ? S bad authorized in years. 
Space missions with the sort of achievement 
record of the 'Golden Age’ traditionally re- 

ffe UmeS - W ” houl a new ap- 
p -oach the U.S. space exploration program 

VRM^hfch? h n i Cnd ; ? eginnin ? with the 
\ RM, which is being fabricated from spare 

and used spacecraft parts, a series of new ef- 

ficiently planned missions is being formulated 

J "? 1 ' “ modesU >' scaJ ed but lugh-scien- 

orTh” 1 p,an is bascd on extending knowledire 
ofthe solar system, knowledge which has g 

vmi whlf C : e P ' 0grarp ,nclude s *e 
nn.vnl ^ m '. Ml0h ,s ta continue mapping 

ind^ iff u! re § ,ons . ofthe ^rface of Venus 

and the Mars Geoscronce/Cliniatology Orbirer 

and Lh.. k 18 f e - 3Urflu:e composition oF Mars 
and thereby obtain global classification of the 
two most earth-like planetary bodies in the 
Mar system; AUo included In the Core Pro- 
^ Qr * lc ^ Rendezvous and Astei 1 ' 
ZZ) p y ^J» M ltan f^«t moonS ? 

urn) Probe/Radar. Mapper. Thb schedule n r 
th<i* rtlsiota, U „ ro5™-, ' ■ ' of 


Mission 

Launch 

Data 

Return 

Venus Radar Mnppcr 
Mars Geosciciictf/Cli- 

1988 

1988-89 

inntology Orbiter 
Comet Rendezvous/ 

1990 

1990-92 

Asteroid Flyby 
Titan Frubc/Rndar 

1 990-92 

199-1-2000 

Mappcr 

1988-92 

1995-97 


, Following the cure prugram of four mis- 
sions, subsequent missions to the Inner plan- 
ets, to small Ixidies, ami to the outer planet*, 
arc planned as follows: 

The Mars Aeiunomy Orbiter will investigate 
the interaction of the planet's upper atmo- 
sphere and ionosphere with radiation and 
particles of the solar wind. 

The Venus Atmospheric Probe will provide de- 
finitive information on the abundance of ma- 
jor and minor trace components of the Venus 
atmosphere toward an understanding of wn- 
ditions in the intersolar system ai the time ihc 
planets accreted. 

The Lunar Geoscience Orbiter will provide a 
global map of surface elemental and mineral- 
ogical composition, and other properties, an“ 
decide the question of the presence of con- 
densed water and other volatiles in polar cow 
traps. 

The Mars Surface Probe mission trill establish 
seismic, meteorological, and geoscience sta- 
tions on the Martian surface. These will de- 
termine the level of Martian seismicity» P 1 ^ 
vide surface weather data toward an under- 
standing of its climatic pattern, and will also 
provide detailed geochemical analyses. 

The Comet Atomized Sample Return mission 
will provide a detailed elemental and isotopK 
composition analysis of gases and dust frotP : 
the coma of a comet, data complementary W 
that acquired by a Comet Rendezvous mis- 
sion. Ideally, the material will be returned t° 
terrestrial laboratories from the same comet . 


mission will initiate the exploration of thf 
teroids by providing a detailed .charaemriza- 
tmn of at least one such body while at the 
, sa nie time sampling the diversity of chemical 
and physical types, i . 

The Earth -approaching Asteroid Rend* af0US ■ ' 
. mission .will cnaracterize in detdil a selected: . 

•. member of this class of bodies, 'j 
:■ The Saturn Orbiter will address goals relat^ 
JP Re characterization of the Saturnian satej- 
htes, ring systems and. magnetosphere, ft 

provide the first time 
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rures, dose approaches to pnmlv 'M.'t'tt s.ui‘1- 
Jhes. aod adclitiorr.il radar tovrragr ol Titan's 

Saturn and the Uimin FTvAy f '»•*•■ mis- 
annswill provide in situ iliiu mi nation of the 
njmposiiion ami strut lure ol' tin- Saint iii.ui 
and Uranian almospherts and tlontls for 
companion with the Jovian c ast- as tleu r- 
mined by the Galileo probe. 

The extensive anticipated uumn pi is n niciii s 
ait exciting, perhaps awesome. Global map- 
ping of the moon's surface may lead to a hel- 
ler understanding of its origin, and of the 
earth's— there will be a search lor lunar solar 
reservoirs of water ice. First visit-, will In- 
made to near-earth anti muinlieli asteroids. 
Direct analyses will be made of Titan's atmo- 
spheric composition and strut ture: the results 
trill provide insights to the prehiotii slate ol 
the earth's surface. Exploration ofthe atmo- 
ipherr and surface of Venus, t-aiih’s sister 
pjanet, may lead to ait understand it ig of t In- 
state of its geological development. The list of 
joeniific goals goes on; explorations of Sat- 
urn, Jupiter, and of U ram is are cm that list. — 
PMB 

Goalinga Quakes 

A magnitude 6.5 (Richter scale) earthquake 
hii the city of Goalinga, Calif., about 520 km 
uutheast of San Francisco, at -L-I2 p.m. 
(PDT)on May 2. The earthquake, the largest 
to strike tiie region in at least tOfl years, oc- 
curred on the extreme eastern edge of the 
105-km-wide zone of active faults that form 
the San Andreas system in central California, 
according to the U. S. Geolugical Survey 
(USGS). More than 1,500 aftershocks, includ- 
ing two that struck May 8 and registered 
magnitude 5.5, have continued Iu jolt the 
area. 

No deaths were reported, but injuries ex- 
ceed 45, according to [antes Biadv of ihc 
US. Disaster Field Office in Uoalingu. Dam- 
age, estimated at more titan S30 million, Iij« 
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resi till'd in tin- displiicctnciu of more than 

I.UUH iiersuns. 

USGS scientists strid lliat the fault responsi- 
, ' l,l l winlwpialur is of a different variety 
ih:m tin- well-known San Andreas fault that is 
Iih ,‘ tcil 52 km west c,T Goalinga. The San An- 
dreas is a major vertical fault along which 
musi large earthquakes occur when there is a 
liurtzoiital strike-slip tnoveniem, the USGS 
says. In cumnisl, the Muy 2 earthquake ap- 
pears to have been generated on an ancient, 
buried coast range thrust fault that once sep- 
arated the North American continent from 
l be Pacific basin. Thrust fault movement 
cjuses one block in move over the other. The 
toast range thrust fault is tens of millions of 
years older than the San Andreas fauk. ac- 
cording to USGS scientists. 

1 anal inns of the aftershocks indicate tiiat 
movement along the coast range fault oc- 
curred over an elliptical zone that measures 
about 52 km x 9.7 km and is centered around 
the main shock. The focal point of most of 
the aftershocks is below 10.8 km in depth. Al- 
though the San Andreas fauk was not direct- 
ly involved in the Goalinga earthquake, read- 
ings fnmi sensitive fault displacement meters 
ahnig the Sail Andreas in the Parkfield, Cal- 
if., area indicate a displacement or 0.5 cm. 

Discoveiy of the thrust fault, a previously 
unknown type in the area, leads scientists to 
believe ilint other buried faults exist in the 
region, according to a USGS spokesman. Lo- 
cating such faults will be difficult because no 
ruptures appear at the surface. The magni- 
tude of the May 2 quake and the reactivation 
of the ancient fault imply that the period of 
quiescence is over and that a period uf larger 
earthquakes has begun, the spokesman said. 
Leonardo Seeber of the Lainom-Doherty 
Geological Observatory said that the increase 
in seismic activity in the area begun about 
1979. 

Gore Models 

Newly formulated models of the earth's 
core have been described recently as 'simulta- 
neously provocative and vexing' (R. Jeaiiln/. 
Nat ui r. 1 1 >8. I9«2). Ihnl of the reason 

lor ibis is ilial concepts about the earth's coic 
are being rapidly updated. 

'I hat there is knowledge at all «■! a core re- 
sults from the analysis of seismic data; such 
analysis is model-dependent. I'tirtliei analysis 
of mure extensive data results in new mudds: 
ai((-i'ii.nive appi ouches to the problems inim 
thro ret iral geochemical considerations result 
in another type of model. The conjunction of 
such models may seem incongruous. Inn nut 
so. A great deal is being learned about the 
geochemistry of processes lliaL have a hearing 
on enre formation. Significantly, there has 
Ik'cii a simultaneous singe oi iiiipmvcd scis- 
init data and analysis. 

'The results arc intriguing. Whatever geo- 
physicists may have thought about the earth's 
tore, its iMiuiidury with the mantle, its molten 
miter and solid inner sections, and the 
boundary between them, niul even its compo- 
sition, today's models are proving there are 
differences. Recent shear wave data have 
brought into question the nature of the core- 
niautle boundary. The new models do not al- 
low lor even it thermal layer (T. Lay and D. 

V. I lelnibergcr, Geuphukal Research Letters, 

10. 63. 1983). Either the boundary is diffuse 
or there is a distinct layer, neither mantle nor 
core, where a distinct boundary had been 
thought to occur. 

The outer core data still fits fluid model 
concepts; however, concepts of the inner core 
and the ouicr boundary arc being changed. 
One possibility is that the depth to the 
boundary may be variable depending on the 
properties of seismic waves that are used to 
'interrogate.' The core material may be In a 
conceptually new stale such that the inner 
core may have the properties somewhere be- 
tween those of a solid and a fluid (D. L, An- 
derson, Nature, April 1983). 

The general concept of the earth’s core is 
that it is mostly fluid, the inner-solid portion 
having diameter of about 1215 km. The old 
idea that the core is a iron-nickel alloy, like 
iron meteorites, has long since been dis- 
pensed with on experimental grounds; but 
that the composition Is an iron alloy is still 
current. 

One difficulty has been that core models 
have been constructed by attempting to fit 
one-atmosphere iron and iron-alloy data to 
seismic models. The appropriate properties 
of materials under conditions of the earth s 
core — (1.5-3. 5 Mbar, greatpr than 3000"Q 
have never been determined. ’Very good 
shockwave data on iron and iron melt are still 
uncertain by at least 1000 8 C (O. L. Anderson, 
Philosophical Transactions the Royal Society of 
London, A306, 21,1 982). . : 

Part of the interpretation problem results 
from iron and its melt being almost mduiun- 
guiShable in a shockwave experiment. The / 
category. of properties t^ai could render iron, 
lo appear as fluid' or solid in shear strength 
termMhgt is, depending on: the ° f 

a seismic wave, could indeed; characterize the 

outer parts of the Inner core.; , _' ; ! •/. 

A new twist on modeling the core s com po- 
sition is that certain light elements, oxygen, 
for instance, may become metal!i c at core 
pressures (C. McCammon. A., RingWood, and 
l Jackson, IStii Lupar aftd p ^ n u e ,ar ^ c e ? ceS 
Conference, Houston, 19B2),The moddjen- 

jll^ ofat least the outer core la too jovv «un 
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pared with pure iron (nickel added in iron 
raises, nut lowers, its density at high pres- 
sures). 

An iron-oxygen alloy, mostly of iron, could 
he a good fit to density models, but iron be- 
ing liquid in the ouici core would not neces- 
sarily constrain die solution of oxygen of cer- 
tain uthcr light elements to be metallic, ac- 
cording iu Jcanloz. Molten iron at core 
pressures cnnli.l dissolve all sons of elements, 
compounds, and species, metallic and other- 
wise. 'Flic quantum spin state of iron and 
oihei transition elements .ire unknown or 
very p-xulv defined, cscti in llicniy. al core 
pressures. 

Composition aside, models ol die inner 
cure are becoming belter resolved and are ex- 
hibiting significant ime si incline. Slicing ve- 
locity gradients <d seismic waves have been 
observed in the outer several bundled kilom- 
eters ul die inner Lore, although ihc inner- 
outer core boundary appears lo be narrowly 
defined, even sharp, for P- waves (H. Hage. 
/‘fastis uf ihf Lmih •! ltd I 'hi Hrfii ix /ilfrdtiiS. > I , 
171, 1983). 

The result ui the postulated inner-outer 
cure model properties is that, fur shear 
waves, the bntmdaiy would appear to rise or 
fall as a function of frequency. For high fre- 
quencies the outer portions of the inner core 
would behave differently than they would for 
lower frequencies. Anderson has suggested 
dial a critical measurement of effective inner 
core radius to see whether it varies with fre- 
quency should be dune. Until numerous fac- 
tors about the bcbavlur of materials under 
core conditions can be evaluated, however, 
tlte models will be uon-unique . — PMB 

IUGG Travel 
Grants 

AGU has awarded $57,722 to 84 scientists 
as travel support for U.S. participation in the 
18th General Assembly of the International 
Union of Geodesy and Geophysics (IUGG), to 
be held in Hamburg, F.R.G., August 15-27,. 
The 84 awardees were selected from 276 ap- 
plicants. Funding is for approximately 90% 
of the group air fares for which AGU con- 
tracted, through Passage Tours, with North- 
west Orient Airlines. The National Science 
Foundation supplies the travel grant funds; 
AGU administers the grant process. 

Scientists awarded the IUGG travel grant 
will attend symposia sponsored by the Inter- 
national Association of Geodesy (I AG), the. 
International Association of Geomagnetism 
and Aeronomy (IAGA), the International As- 
sociation of Hydrological Sciences (1AHS), 
the International Association of Meteorology 
and Atmospheric Physics (IAMAP), the Inter- 
national Association for the Physical Sciences 
of the Ocean (IAPSO), the International As- 
sociation of Seismology attd Physics or the 
Earth’s Interior (IASPE1), and the Interna- : 
tidnal Association of, Volcanology aiid Chem-. 

. isiry of die Earth's Interior (IAVCE1). Those 
attending, as of May' 2, aret ■ 

• I AG; Roger G. Bilhara, Yehpda Bock, 
Rolland L. Hardy, Warren G. Heller, Richard 
H. Rapp, Narendra K. Saxena, Byron p. Ta r 
pley, Urho A; Uolila,: and James H. Whit- ; 

. comb.' ' 

' • IAGA: Si)bir K. fianeijee, Charles E. 

Barton, Christopher : G. A. Harrison, Thomas 

W. Hill; Kenneth A. -Hoffman, Roberta M.' 
Johnson, Robert H- Manjta, Robert L. 
McPherron, Lawrence R., MegUl, Christopher 
T. u Russell, David J. Stevenson, David B. ... 

, Stone, and Brian Af Tinsley. , . 

; ... • IAHS: Jaime -Arqorocho, Edniund D. An- 
drews, Robert Brakqtiridge, NatJhim Buras, . 


Raymond A. Ferrara, Dennis P. Lcitemnaicr, 
Helen j. Peters, Rumucliamira A. Kuu, Timo- 
thy D. Steele. Wendell V. Tangboru, anil Jen- 
nie C. Ting. 

• IAMAP: Robert G. bllingsun, Inez Y. 

Fung, Catherine H. Gamier, David |. Hof- 
mann, James L. Kimer, t*. VVcslcv Lockwood. 
Julius London, John D. Mathews, Jail Pacgle, 
Edward M. Patterson, Robert C». Roper, Gary 
]. R Hitman, anti Gunter Weller. 

• IAPSO: Karen S. Baker, Richard T. Bar- 
ber. Michac-I L. Reudei, Melbourne G. Bris- 
coe. Thomas M. Church, Margaret Louis De- 
laney. Patrick C. Galhiclicr. Thomas W. < ■ 
Hiltlc. A. Dennis Kirw.m, Murray L». Lcsitie. 
David R. Scliink, ] omnium H. Kliuip. Charles 
VV. Van Alta, and Michael L. Vail Woeil. 

• 1ASPEI: Thomas). Ahrens, Kennel It 
Creagcr. Donald W. Forsyth. B tad lord II. 
Hager, R. N. Hey. J. Casey Moore. Jack E. 
Oliver, Peter L. Olson, Gerald Schubert, Rob- 
ert B. Smith, Lisa M. Stewart, and Lynn R. 
Sykes. 

• 1AVCEI: Keii Becker, Nikolas l. Chris- 
tensen. Wolfgang E. Eisiou, Dennis b. Hayes, 
Josej. Honnurez. Robert \V. Kay, Juergeii 
Kienle, SaLhy A. Naidn, David W. Scholl, Ste- 
phen Self, Thomas J. Shankland, and Mi- 
chael F. Sheridan . — BTR 

Fulbright Update 

Opportunities to leach or perform postdoc- 
toral research in the earth and atmospheric 
sciences under the Senior Scholar Fulbright 
awards program for 1984-1985 (£«, March 
1, 1983, p. 81) are available in 14 countries, 
according to the Council for International 
Exchange of Scholars. 

The countries and the specialization oppor- 
tunities are Algeria, any specialization; Aus- 
tralia, mineral processing research; India, any 
specialization in geology or geophysics; Israel, 
environmental studies; Korea, any specializa- 
tion; Lebanon, geophysics, geoiectonics, and 
structural geology; Morocco, research meth- 
ods in science education; Pakistan, geology, 
marine biology, and mineralogy; Poland, 
mining technology; Sudan, geology and re- 
mote sensing; Thailand, planning and envi- 
ronmental change; USSR, any specialization; 
Yugoslavia, any research specialization; and 
Zimbabwe, exploration geophysics and solid 
earth geophysics. 

Deadlines for submission or applications 
are June L5, 1983, for work in Australia and 
September 15, 1983, Tor work in Africa, Asia, 
Europe, anti the Middle East. For additional 
Information, contact, the Council for Interna- 
tional Exchange of Scholars, 1 1 Dupont Cir- 
de. Suite 300, Washington,. DC 20036 (tele- 
phone: 202-833-4985). 


DELEGATES 

18th General 
Assembly of IUGG 

U.S. scientists planning to attend 
the 18th Geneva] Assembly of IUGG,' 
Hamburg, West Germany, August 
15-27, 1983, should notify A- F; :• 
.Spllhaus, Jr., Secretary, U.S. Nation- 
al Committee, 2000 Florida Avenue, 
N.W., Washington, D;C. 20009, .and 
indicate |n which IUQG association. ; . 
they propose to partidpate $o (bat 
they can be ofi^atiy designated as 
, delegates from the United Stales. ; 






Ceodynamtci of ihe Eastern Pacific Region . 
Caribbean and Scotia Arcs 
Gndymnia Series, vol. 9, Ramin Cabrf. S. 1. 
(Ed.), 176 pp., illustrated, 1983, AGU mem- 
bers: $10,80; institutions, $24.00. 


Gcodynamic phenomena related to the in- 
teraction of the eastern Pacific with the 
Americas between Canada and the Antarctic 
peninsula are examined in this volume, which 
presents the final report or Working Group 2 
of the International Geodynamics Program of 
the hi ter- Union Commission on Geodynam 
tts. The discussions include the following 
topics: 8 

• Changes in the spreading rate and the 
character of the Juan de Fucn Ridge and its 
associated small, complex plHic 

• The contributions of Tour plates in devel- 
oping Central America and the geological 
consequences of these interactions 

• The marginal dynamics or the Nacza 
Plate, from the rapidly spreading East Pacific 
Rise to the convergence with associated fault 
mg at us boundary with South America 

Crustal thickening associated with siib- 
“' Cl ' 01 1’ sl “? ,,cd especially across northwest- 
ern Colombia; east-west compression of the 
oiitinciiL in Ecuador; variations in the dip or 
the subducted plate from (1° i0 go 0 ; influence 
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cau-Antarctic plate boundary over the pasi 
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tfcini. mnjt nntalih lulk-iimiii uuaihiii hii,I «■• j ml , 
lie education. |*aiiiiuLnh rxliilnii. A I'li h. . U |.| 
broad intcn-iu in tin- J«r |nc-li-ii,,| 
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Appointmciin will Ik- in.uk- .it tin- 1 IN- 1 1 I, u-| 
(Jr^OS). One jmMiuHi . 1 i. 1 il. 1 M 1 - iiiiiiic-*' 
Miilion available .liter |jiiu.uv 1. I'.W I 


wMmm* 


ll.lli-lt, 


E iiwnantu.inn-.inrr |unu.iiv i. 

ibilitv in kith »l.iilinu ikitii) t iming d.ilc Im 
ipplicattons is J»lv IP 1 . IM1. 


.■ • .... . aim evaluate nirrdi. 


s»pPc. 


ipplicattons is J nlv It 1 . MW.'I. 

The Dcpartmeiil's mlli-i timii ail 

mcteoritci, and U-ktiti-i . 111 - .mu mg iln- l.uum .n„| 
finest in the wnrld. riir Dni.n iiunii u u,-Tl- 
cquippfll with iniH<L-in .iu.ifyiii.il nun 1 mu-ms m- 

dulling an aiiiuiiijn-il t-!*-i l run iiiii k,|iiii1 I 

working rel.iliunsld|w niili mliri |<.uii.,| W.nhinu. 
ton's extensive m-ulugii luimniiiilK lunhri i-\in,d 
the available far iliiic« .ind <-\]N-riiii-. 

Applicnnis slintiM n-iid .1 in (m, In, Inm ,1 

statement of resc.inh imnrxlM. tin- imiiui uf ihin- 
refcrcnccs nnd a umi|ili n-,1 SI -171 luini j,*, 


MMiili in 

,n \ 1 -Klministratiun such as 

and eva uaiirm m .,i,;, 


Comwnv Aro^r f P ?" 1 fm "! ^he Gulf Oil 
specialization are field geology/ 

ivS !nmS^™ Ulry c . 1 and mcicorulogi^iy,|^o- 
g) win remote sensing. Some stiocmls and ' 
Msisiaiitships are avalUble. Potenm .1 


" 7 ’® Wis^trass 

Sirs iii-y Dmniin fH/fr.iw\ «>tr. d • rcrsonnei 


Washington. D.C. “ 


--....v.aui,, ucpai inii 

r , Howard University, 


venrrs must insist on synthesis in each domain, even 
lL 11 5 ^ ms P rcm «“re. so that the imcrrelalkmi of 
trt ^.p 1 , ' erc , n, L PH^hlerns can be discussed al length. 

Those wishing to participate or lo obtain more 
dciails should wrile to Professor J. Sousy at ihe ad- 
dress below by June 15, 1983, explaining what their 
cantnbu lions to the subject or the conference would 
be. Conveners: Professor J. Sougy. Luboratoirc de 
Geologic dynamique. L^\ CINRS no. 132. Facnltcdca 
Sciences de Saint Jerome, 13397, Marseille Ccdcx 
-oho 


I 3 - France (tclcpfibne (91) 98 99 iacnTsilR.'rta- 
l essor X. Le Pec non, Labaraioire de Geodynaniiqiie. 


nlkatkHt I Ri'lereiue vZIL * SW5F-!P- 


SERVICES. SUPPLIES. COURSES AND 

announcements 


Univcrsiic P. et U. Curie, d place Jussieu, '7523^ 

□fessor 1 1 


n . . J - - -- -I . HUM. ju»ii;u, IU9U 

Pans Cede* 03, France. Professor John Rodgers. 
Department of Geology and Geophysics, Y.tfc Uni- 
versity, P.O. Box 6666 . New Haven i CT 0651). 




“ .ays sarasaft 


rcicrcncn imii .■ iniii|iu u-n r - 1 , 1 imni (,„ ( ,■ 

quest for said lor ml In: « *fli« »■ id -I Admin - 

hiratlun (MS). A'lTN: MIS Aitl. Siiiilhomi. 

an Insiiuiliiin, W.ivliinglmi. DC k’H'iiiti. 

The Smithsonian Iintiliiiiiui ii .111 riju.il niiji.iitu. 
nity/alli rinal i vc uuinn riii|ilnvi-r. 




I I Aiuciiuuiy 

Inle ™ li 1 l f ‘. n P ul and model editing. 
Graphic output. Worldwide access on CDC ° 

(A'nPmnl rrn- HCP l in*- 


pL-kk« , 7-' ”“i luwiuc access on V.UL. 

Si? For dS; ?on^^ d IBM " nta » ah ® 


■I vb.iirin.,„, 

L l |? ( i n S ,,,tl " ilh n^tomisirativc talent 


Nonlinear Analysis, Inc. 
1910 S. Highway 6 , Suite 3C 
Houston, Texas 77077 
(713) 493-3287. 


Director/ Geophysical Fluid Dynamics Uboratory: 
The Environmental Research fjilio rati tries, NOAA. 

The U S. Dc|uiinHtit »l C< 11111111-1 u- m l‘iiiin-r,„ii 
Nch Jersey, is seeking .iji|ilii .11111 j,u .1 n „-nrih, 
nunagcr to sene ni Ihieilm, <H-iijdiviH.il Him I 

Djanmics Lilxtrutm v. 'I lit- Dim-i rivt-v in,. 

plenicnis, and rvulu.tr<i n-ii-.mli |ii,ijj|.sriix u,',- v 
pand the scieniilii umli-iMaiiiliiig ,,l th..,,- ,,|| S%tlal | 
procesjM which guvtin the Ik-Imviih id tin- 

S ere and die me. 11 11 .11 mnijili-x fluid mii-uii 

s involves cxti-ntivi- inu-r- .mil iiniH-.ig.-m 

dlniuon as well as the- dim tun, ul ., lnii.|i„-„il„-i 

staff engaged in rescan Ii .miviik-i. c,,. 

reer Reserved in the Senkir Exli min- vrvke x t t ,. 


fi«S2V SSl AtES^or 06 ' °H , , he r VO,u,ion of Cen - 

«V‘I V ,Ct tob/.UK.n- The detKirtinem hacthw win, AllanUe Ocean and ha Continental Mar rim. 

Vi Uub .mil an emphj SSSS A Pennue Conference. TTu. Wesl-African & 

f'nii < on, mil mem , u baric r£ 

™" ind 

( li.iitm.in, Search ( lonimitiee 
lN-|iartinciM id (k-ol.igical Siicnres 

« nght -Stable University ^ 

Wright Slate University^ an^fffnnaiive an inn/ ,?[ ,he ronlcrcnre is to bring together 

SaSRgtTfljg. VloLg date for the tffK? ?“W cal d . ala 


Hydraulics and Transport oT Pollutants In 
Graundwater/Unlveraity of California, 

Irvine. State-of-the-art technology relating 10 
groundwater pollution analysis wiff be presented in 
Hydraulics anil Transport of Pollutants in Ground- 
"****• sBve-dnj short course offered ihrougli Uni- 
versity of California, Irvine Extension Monday -Fri- 
day. July 25-29. 1983. Specifically, ihe course’ will 
cover fundamental principles of groundwater (low 
and pollution transport in the zone of aeration and 
zone or saturation. Geochemical processes and the 
tie termination of transport parameters will be pre- 
sented. The sources and control of pollutants and 


An_ “ uu viumineniai niargins. 

A Penrusc Conference, pile Wcsl-African Connec- 

KwS'iti 0 l ! w .f' c, .“ ral AUantit Occttn and 
91 tutl . ^ a i Marg,n l 'y'J 1 convene January 16 - 
J. ' ®V l piens, on the Mediterranean coast or 
:-S n k C J& kce P. ,he tosl 10 p» r «icipanu down, it 
will he held not in a resort hotel hut in a simple, 
comfortable vacation village for families, on ilic 
shore G km from Totilun airpnri (two dialns a dav 
lo fans). 


. . 7 - ii* • -“"“i" ui uumiianu ana 

Uieir long-term elTccis on aquifera will he evaluated. 
The course includes case histories and modem 


r uuiijrici a uti modem 

mathematical tciudciing and computer simulation 
technique*. The faculty includes Professor Jacob 
Bear. Albert and Ann Mansfield Chair in ’Water Re- 
sources at Tcchmon, Haifa, Israel; Yor.un J. Li twin. 
President of RAM LIT Associates, Berkeley 1 . Cali for- 

nin arm hnil Iv mnmkar i n ur. _» i: ■ A 


. j 1 hmw.j (ULI, D ... , . 

1,1 ty mcniber in the Hydraulics and Sam- 
ury Division of UC Berkeley; T.V. " 


r------ " uiiu scounysicai aai; 

on ihe hiiLory of the Wcst-Africau connection. As 
the subject is large and ihe scope ex tensive, the con- 


.... w . „i, MltTl 1 . Hromadka II. 
Hydrologist, Water Resources Division. U.S. Gco- 
logkal Survey; and Gare L. Guymon. Professor of 
C.iwl Engineering, UC Irvine. Course fee is S750 
and includes course materials, lunches, one dinner 
and parking. For more informal ion. contact UC 

9?A r £,H'5?; ,on - PO - U,,x A7 - frwnc. CA 92716; 
/ J 4. 



Committees: The Backbone of AGU Budget and Finance 


Committees are tin- h.i, LIh.iu- uf ,\I 11 
ihcy serve in a varit-is n| in<lis|K-iis.ilili- 
They serve ax i'oiisuIi.iiiii 1 ,, ||„. j 
as sources of ideas; they .dm |un\ idl- 
ing guidance in the it. ill O.iuniiitiTi 
ongoing ami pui],i,\i-d |iiogi.uni .md iiiggc-n 
newum-s. Kepi ms picsitiit-d in tin- (.nuiiiil 
tordecisinns «,„ piLgunn IIMU || V i„ ( | lla t,- 
inicgraiitni of si.iJl ;u 1 , 1 uiiiiiiiiiii-i- jiilniiii.i- 


AGU-GIFT Steering Committee 


■ mlt-i 

■ il .uni 

Miiiiini. 
iri lew 


iton.(iHiiiiiiuc(s tii.ts also .10 .11 <>| H -iutiiig 


evtensinns nf stall lap.ilulitii s. rspi-n.ilti m 
rases iwitei-i- stallin K ii mu Im.iin , ,ih i,..,sil,l.- 
AGU OMikl m. ( »|K-i.„r HI.-, in, -Iv will.., in 
toe strong mu- vnluiio- 1-1 
pates in t-iinirniiici.- 


n ip that |J.|| ti« i- 

.. _ iiiti.-s .md mi tin- 

^unol.TIns pant. i|Mti..n ptm-i.l.-s (In- spirit 
m., i m * urn as liu- t-xainpli- that allciws 
trlL r " l,la . rV •t^st H'i.if ititi tudt.tw (mill , -1 vi- 
wn l tr,,ln ns a. tit in. 


• 'iiiimiliii- . Ii.m uiiu, |msi-]iicsii I ctus, ediinrs. 
■nnl ii'pii'st'iil.iiiii's in .md 1 1 1 im ijiher asuui- 
■tti« ms . 111 - iiu itii I. .md mliei iik.-iiiIh.-i s ni the 
I 'ni.iii .ur \>'-|i nine 

1 In- L nit*n ikies imi p.n 1 1 . mspi irt.it ku, ex- 
[>eiisi-s 01 jxt diem Im (iuitniil meiiihers ur 
inr c-niiiiiiiiK-c- 1111 -tidnis in .iiictul nurtings 
lield in iiiiijiim linn uitli the fall .md Sjuing 
Hirelings. It is anii< ijiatt-d that tlu-si- indnid- 
".•I s will I 11 ' .iN‘- 1" ■»« nvi-li jKiitit i[xiii* in 
At>U all. lirs iviiluiiil this sn jijh ■■ 1 , situ e iliei 
will not tiiitllv in- Have-ling with the sttp|xiti ul 
llirii Imiiir instil iitiiin in paiticipair in ilte 
.st ii-inilit si -xs inns. A vet y small (nnd is avail- 
alili- Hi assist travel ex|M.-]ises iiirnned in n,n- 
iierlinii with ailendante at commit lee meet- 
ings held at oilier times. Individual cniniml- 
iiM-iils hum tins Innd mint In- .ippiim-d m 

.ulvatHC Inr tin- exmnivi- diietint. 



Organization 

^metiilH-nship eletts the Conmil. wltit It 
eralirr '* * W l ,r ‘ H! ' , k , in, 1 11 exit lent -t-lci l, gen- 
set tela rv, ami I he 


Some Current Activities 

Stair men is hv the current chairmen of sev- 


Szr' ' *d mm ii of 1 in* 

memh.-r r C , t X ' V ' 1 ' Vt ‘. * * ‘ rt,t m '> wlm i» a 
poimnl 1 " l t K ' t 1 ‘ ,,l,IMil w kl , ittn vole, is an- 
sp'insihlfT 1 ^ i"’ i: <« ,|,|| ll. I he piesidejti is k-. 
,L. h , ** , . r l l“- -in or a 


eral cnnimiiices and the niembersliip of ihe.se 
I'niiiiuiiieiM arc given below to convey an 
overview of activities in the lilH‘J-l‘JH4 bien- 
nium. 


tdtnnm- 


S"” 1 The rxm.live di- 


rertc- ; D . ■' ", ' ‘ »«’ I'Xei tH 

wrrviiu, VS I ,, J ,,S, '*•‘ , ,n lilt- Cnmn il lor 

aJjS.iT 1 “ C l’ m K n ‘» ,s «f <>■<' Union > 

llv general xrs 

Coi S-i,," 5 ‘ llt !“ l,,n » n •«» <hf inieni of 

■(iotnn'i n ** ,l,ll<,rf i , hc headrj 
ail0| i on liehall of the Count il. ' 


Coniniiltce on International 
Parlicipiillon 


us 

xer re- 


nun let s 


>|ier- 


Tfm of o/ji 


f, J J lce vx, ('unnnitUr ( Ihnirmrn , 
m Smites Members 


I he principal initia- 
tive of the CJP for the 
t uiTCiil biennium is the 
tlevcltipmem oi'nn 
eirective tmiginin ror 
encmiittging the gco- 


arc ° r d,c l - ,nion ami its .sections 

July l nF^- ? a -y c!,r ,cri,, i l»cginiiiiiir on 

3t)?F i r t ?ar " Wl ‘ :xtcl,,li,, K 
year, cxcent rif r f l / ,e ,,ext s,|tte{!£lil, K ^ven 
genera] ^ r ° r V lKn scc, ' c,ar y atul I lie 

terms. Each ilf l^’- V arc clet:lt ■ (, w l -Y car 
of presiden, 7 lV,d i lu c,ecletl 10 ike position 
^rves a 2-v P C CCl 3 sccL ' on or °f flic Union 
than a *i Vf L ar lc, m as prcsidept-elccc and 
Period*" Kp ■ ,erm . as president. During both 
of the rink," 3 votl "S ntemher of the Council 
ily and hrn I a55u , r I n B considerable enntinu- 

Th e i er ms 'r Sta Jl U ^ in Un . ion 
“^rnittee ^ ommiu ee chairmen and 
lhe presidrn, r ? rs , wflQ are appointed by 

frith ihe term °r t u e lJl,ion g et »e rally coincide 
1116 term of that president. 


rhysical sciences in Lat- 
11 A 



Stings 


°f the Council and Committees 

year, auh^c^ 0Unc * 1 usua ^y meets twice a 
Union. Tim f P nn 8 anti Fall meetings of the 
"fininii*- SC8 *'ons fare scheduled 1 


America by use of die 
mechanisms appropriate 
(o a scientific society. 

Wc have Iiegun to as- 
semble a list of correspondents in Latin 
America, representative of the broad range 
of disciplines in AGU. We are in the process 
of creating a standing subcommittee on Latin 
America. This is a long range project and we, 
aim for progress at a realistic rate, given die 
limitations on AGU resources for this pur- 
pose. We continue to maintain the excellent 
relations that have been developed with .the 
European Geophysical Society; the Canadian 
Geophysical Union,: and the Mexican Geo- 
physical Union. We try to be alert to oppor- 
tunities for constructive joint projects that we 
can carry out with these, ahd Other sister soci- 
eties. We represent AGU iri. the Consortium 
of Affiliates for International Programs of t -• 


During this biennium, 
the main task of llie 
budget diid finance 
committee is to ensure 
dial the opera tii m of 
die L'liiun makes a urn- 
iriUuimi to 1 Ik- iu|iii;il 
iuiul. 'I be gn,il is to ;u|,| 

.1 total <i| Sl.unn.Oim m 
the lapiiul fitml (luting 
the laii'iula) vest is 
P.iHl-M.lSfi, ur an average nf SL’dlMiDD a sear. 
Si 1 far, this goal has been exceeded ii tiling 
each of die lit si 2 years, ami it is our inieii- 
doit di.it (luring the next 2 years we should 
achieve ur exceed the goal. This is only possi- 
ble by the cooperation of many individuals. 
First, a reasonable budget lias to be prepared 
willi die best estimates possible <>l meeting HI- 
tendance, j< ait iiiii subscriptions, journal pages 
to he published, and all other majur income 
or expense items. Fur the AGU budget 10 be 
met requires constant monitoring ihimiglt 
die year by the executive dircciur, the gener- 
al secretary, and die heads of the various 
staff departments. 

Major items of concern during the next 18 
months arc ns follows. Wc wish to examine 
the performance of our investment advisers. 
We have decided to do this by comparing 
their performance wit It oilier indicators. For 
instance, our advisers certainly should be pro- 
ducing an Increase in AGU capital Hinds 
which Is greater than the rate of inflation. 

T he increase should, in addition, be better 
than slock price indicators, such as the Dow 
Jones and Standard and Poor indicators, 
which are fixed groups of stocks. A better 
comparison is provided by looking at mutual 
funds, nr mutual fund indicators. Another 
comparison which we hope to do is ijelween 
the success of our advisers nnd that which 
can be gleaned for capital funds from other 
scholarly societies. 

' We need also to look at the dues structure. 

It is now clear that membership fees do not 
cover even die incremental cost of providing 
service to lhe member. Either the member- 
ship Tee will iiaVe to rise, or the amount of 
service will have 10 decrease. 

The books program has historically riot 
been covering its direct and indirect costs. 
Pricing changes have recently been instituted 
in order to correct this. The committee will 
be studying the books program In order .to 
see if these pricing Changes are having the 
desired effect. ' ’ 

iWe are. always concerned about die relative 
mix of income into the journals program, • • 
which cbrisista of three main Items) member 
subscriptions, norijilbmber (l.e., library) sub- 


Thc members uf rite 
Steering Committee fnr 
ACU-CIFT express 
their sincere apprecia- 
tion f«*r the 1 espouse ■ >1 
an increasing pi-ivent- 
age <‘l the AGU nu-m- 
liersliip dm nigh their 
a >m ril it 1 tin 1 is. At the 
I tali -way fxiim ul (lit- 
ranipiiigu neartv a 1 hi ret 
ol' the ineinlx-ts have 
participated, vet we are 
tar .short of our goal: 

Sl.0Utt.0UU by 
The Steering Commit- 
tee plans tn increase its 
cd'iilx in uiging the 
nieinbcrslii ji — paiiicu- 
larly the srnim me tu- 
bers , the Fellows, tile 

Medalists, mid the fur- 

mer officers and chaii persons — to recognize 
the need for improving the AGU financial re- 
serve position. 

The acceptance of the '$10 voluntary con- 
tribution' on die dues invoices was greater For 
1983 Umn for 1982 by almost 40&. The sup- 
port by student members and those who have 
joined AGU since 1975 is remarkable. In the 
second half of the GIFT appeal we hope to 
more than double the number of Individual 
Supporting Members — those who contribute 
Si 00 annually ($80 plus the $20 dues). The 
goal is 250. 

The real need is to increase the number of 



. Life Supporting Members— those who con- 
tribute $1,500 or more during the 5 years of 


the appeal. A few are contributing $1 ,000 
and more each year. A total of $5,000 pro- 
vides recognition as Sustaining Member and 
$10,000 as Benefactor. If we are to achieve 
the goa] of $1 ,000,000 we need many more 
in these categories. We need to persuade the 
affluent members — those who have pros- 
pered through their careers in geophysics— to 
transfer shares of stock or draw from their 
accumulil lions in money-market funds. 

Further efforts will be made to urge mem- 
bers to recognize the opportunity for de- 
ferred giving— through bequests or the 1 rails-, 
fer of paid-up insurance polities. We Will • 
continue to emphasize ihat-fhe AGU has 
grown and prospered because of unselfish 
cooperation .by’ those who are concerned. 

• 1 -—Ghdrles A , Whitten and 

Metabets . • ' EaH G. Droetskr 


Earl G.Droesslerand Charles A. Whitten, 

Cecil Ii. 
Namias, 
Waldo 


n *IHimi* er n..n: , <•■<. kucuuigu Uf 

each meeii iV^ SCiCnliRc : 


spared tEnrl 8, ? a an notated -agenda 
«*n and oTmL- udes reports- front die off 

have som Jr J" I'u 1 ^ 


[fle attention „r lh il ng lhey Want to' brihf 

riuirman i« ev . '^ e ^ QUMC ’*' Each ttomir 
6331 once her P ?CtQ i l ° re P° rt in writing ; 
ad ecision.l T , a iij , ” r l T *! c °!»ncl| operates 
d frqmeci 
* nre usually put 


qutition 





• ” • j, . 
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Goals of the Union 


■ ™ e objectives of ,| ie Union are defined 
in I lie soil uies as follow; 

(a) To promote the scientific study of 
me earth and its environment in space 
and to make ‘fie results of such studies 
available to the public. 

(b) To promote cooperation among sci- 

Z/u.W n,Z u ,,0nS wfwse Actives in- 
clude the furtherance of knowledge in the 
geophysical disciplines. 8 

(c) To initiate and participate in geo- 
physical research programs, including 
those dial depend upon international 

coo Derm inn 


cooperation 
fell 


di*d P Ss! dvancc " ie various 8 c °p ,, y sical 

A set of working goals based on the 
Union s objectives has been developed 
These are. m order of priority; 

I. To provide media suitable for the 
dissemination of any sound scientific in- 

S— re ^ - ed r 10 S^physics and to as- 
ire that such in formation is accessible to 

^duajswhohaveauselbritora^ 

nnL T °. Sli ! ni ! ,a[e scien| ifically productive 

W^ n ‘^ b ““ ,and, -8 

3. To encourage new relationships be- 
amon ff subtlisciplines of science 
lhat relate t» geophysics. 

-i. T(» foster an increased awareness 
r“ , ? l Enlists, worldwide, of 

carried nor ‘"^Mcs being 
^ouim«« |,c UUiI r y-|ld wha[ f he 

deuicTiln ,lracl ef j f,, pcicnl individual s ,„. 
deiits and research workers to devote 

» ue £ ,lM, 7° ffe !’i ,,l >' sics - *«! to slim- 

ls»SS:“ 


pu 0 ,. smil g ventures ot use to geophvsidsts. 
Oceanography, seismology, and volcanology 

Z 7? T* ^ rlicu,;,r, >' ra P idl >' »"* may in- 

vile AGU publication initiatives. 

T? P re P a . re for tbe increasing impact 
or he electronic age 1 on publications by i„. 
vestigaimg electronic document transfer in- 
dexing, and access. 

™,Kt- 7° reevall,ate Ihe mix of income to the 
publishing program from individual subscrin- 
non ‘jbrarj subscription, and page charges. 

*? reduCe manuscript proc- 
. f n qualhy publ,ca ‘ ,on t,mes sacrifice 

(G) To establish a detailed accounting 
finances!" ° U b °° k Mles P^o^and 
— T. E. Gnudel 


In adilitiun, Frcl Spilli.iiit .,gmd r. . 
ate ci nil at i pciMui.illy with >t.tiis ,,| ^ 

men, Sciiainis, and key iniiiiiiitlri s in 
theui ,,i ihcexpi niM- within \i,U ,|,., r „u.-hi 
rie called Upon for input „|ii-ii ], , MV 

laiiini is uiHler i (, nsider.it ion. I h-.nl,,,,.,, M . l% 
has uu iik- n list of ‘issue sjN.k.Miien' willing 
to lend nine, talent, amt leMiiunm 
VVe intend to coitiiuiK- to pi ••mote t„ii.| u - 
issiies symposia. For tin- 1‘Wl Npii„g 
mg. the lull has lieen picked up hi (.vim 
Sykes and jack Evernclcn, who .tie ••ig.nii/mg 
a session on verifn .it ion oi mii le.u- te*t !*.■ 
Trtniri litif ln*> i i 






1 ’'i iri 


'M.ipK ..Id, Urn ,, “/ ki 

‘ h 'lid to l. ||.,udi,i,|„ , .V, *; c ! io ‘ 

limn. | lit-rcinr. boihcn 

M-nd * ,,{ ’ ,, 1 r *t c ) <, uio 

I... I.*ll. tit %|>i| ■ I* 1 ** Uiink^m 

' 

l*i i’m*., I .U I , ’ ' r< ' ^b°l || ii the 


Members 


session mi renin a t ion of nuclear ten h.,„s. ", "utr nv ^ould die 

hr ■-? clra — 

artls (natural and iitlinwfoo. .iiidwiuld fi.d,. 


r de ,’ Chairman: David Al- 
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The Meetings Com- 
mittee is charged with 
the task of conducting a 

continuing review of the 

AGU s entire meetings 
program to assure that 
if supports Union objec- 
tives in depth, scope 

and quality. The annual 

Spring and Fall meet- 
ings are the most im- 

ponant elements in this program, which the 

EH?-- .UuJSJ: 

ranks of o.i-going research in order to a,- 

ST a " rong 

b«n^”: n a c "Jr rdi!Ci P li "-Vnn,le raa „ ding 
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prou, financiaUy «rif- SU o™r,V™ “™ «B- 


ns swindle 

tent and advises aaortlingh ilmse in 
of news releases. M 

The Subaimmiuee on (iou-iniiu iii.,1 
Legislative Affairs, chaired i.v l.'v ' ' 

There appears to In- f| tt jd„| 
wit in, o,«r committee that (iw . 

and nnli" aM ‘ J. J:inki l ,:,,i( " 1 h. pulili, ofl.iii s 
an I pel, cy makmg by AGU mend*.,, is " 

only appropriate hut advisable. ( , | u | . ‘ 
is to devise effective means o| sti,,,,,] ' 8 
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Annual Meetings 


The annual AGU 
meetings are remark- 
able both in t lie level of 
attendance and in ib e 
broad scope of the 
topics discussed. Thev 
provide unique oppor- 
tunities lor scientists in- 
volved in i|, L . earth re- 
lated sciences in meet 

with researchers in re- 
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Union Nominations 


The Committee on 
Nominations is changed 
o prtsem by spring 
two nominees each 
for the three major 
Union offices; Presi- 
dent-Elect. General Sec- 
ret ary. Foreign Secre- 
tary. Committee mem- 
bers £** placed some 
“Jjwwmmita ation. X 

nominating process haf £f rt,c, P a,, °n in the 
Presently l ^ e " d 'Mppointing. 

nal choices. UHnrn,,,<e “ Anting up i[s jj. 


Public Afifaira 

Responsibilities of our 
committee currently in- 
elude selection of,| le 



en^F C 5 ngre j sional Scl ' 

don r Z disseini "a- 
ion inf ° rma - 

tion, and convening of 
symposia nn ..r 


symposia on issues of 
public interest at nation 


al meetings. In respemse 
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■nils at tivitii-s and (l p. 
tions inward .n Iii«-si,ig 
it' goals I Iil-si- in, lud<; 

S|Kii;,| sfssiiius ikvolt-d — » -mmu .■ m 

t«Mh«- liistni \ n| gcnplnsii s. ;it least one per 
, hi -Spring Mwa .Sdar-Plaa- 

„ K«;L'«"»nsl,i|.s. Fall l!WL* .Sdcmifit 

-J Din mg (hr- IGV, a,,i| .Spring 1983 
M , ‘t« , iin,|ogv. A iicwslnitr 

I s * Ck gc.Sisi i«.- (mailed wall 

iiili-i (-stiil iiiunbrisi .Hid Hob Collier has 

I'Miu-il /-Ml .Is assn, UK- edit in for hisiorv. pro- 
moiiug the pulilii alii m ,,| rclcwml utricles 

' ,,,d "•'«•*»' and al obinmrk-s d 

in it, 1 1 ilc g,-i, p| iv sj, ists. [ luce sukmnniitiKS 

Iwvi- been c-si.il »|jsj it-i | i | () | I|T |y. IJWJ, 

I'; mc i-tings (Mai tin Wall), hisioriril 

, “'i , l ,Mn ;md piihlhaiiniu (Bob 

r-illin j. 

. }.'}}*’ * s sld * ' n hs iniiiiil (-volution .mil an) 

A -I iiic'inlii-i (.in jinn j| iMHitaii Jim 
Hi-iit/lc, ). |,i panic tiJ.u . cm; solicits panki- 
j M,N,, l Doin all those- AGU sections tvhicit. 
loi our i (-asm i I., allot l,ct . .itc* still nut .lile- 
qii.ui‘|\ irpii-si-iiii-d. Inputs and coiiirilnitioa’ 
[“ air most welcome, in, hiding those ip- 
bn*-, I to obiin.ii irs, wln-rc- Hob Ealhci istn- 

I1IU 1 1 ..... I ■ ■ I.. .k. 


ii it s, wm-rc- mm rauiicr isiry 
u'K i" • m .in y dcLiy.s to the iiiiiiiimini. In the 
loitniig vi-iirs Cl |<; plans to piomme(inMUi- 
non to itc, ns aln-udy listed) publications rein- 
ed to gctiphysiis, ,o| lain, mi ions with aoden- 
M histoiiaiis ot s< k-ncc-, spedlic bisliiry re 
seim Ii pro}i-i is. ni ( hiving and indexing of 
Itlstork ally valuable m;iln i;il, the history of 
At’U itself, .uni pL-rl,aj» steps lowartlsa^ 
tiiiiiic-til ectiic-i dcvoti-ii in die history oi gw- 
physns. Cojuc will, us, vour iHii1ttiiwii"H i» 
iippmiumll 

Members -ItovtiP.S** 
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■ in 1 1 Junu-.s R. I Id rt der, Marlin 

Wall. 
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Atmosphere nnd Space Electriclfj' 


t-iw.'ISirar E^SSi 1 Allan V. 


Bf ACU', ^ng;„ si ° 0 " ', h t"P er ™« Pined 
others within our ranks ,S‘ e J Ce F f Uows and 
volved in ,|, e MiU " a V h ° haVe ^ 

(2) Adding wstemTrf mg prOCess - 
pending and enS “ C ° Verage in Eo * <* 
relating to science in g^nerauZ* 1 d f cisions 
ence m particular. 8 ° and ear di sci- 


Ntc (hiiiimiiieei,n 

Atiiinsplierc- and Space 
Electricity (CASE) cur- 
rontly serves three 
Rroiips of scieutislx 
witliu, AGU: (I) the 
thunders torn) dear idly 


.... UIKL 

8 r0u P> (2) the fair 

■caili 


Fellows 


Publications 


- r"‘«>-uiar, — 



The At;u p„ b , ica . 
1101,5 f'Omniiiice over- 
sees the publications 

Program; journals, 
books, and translations. 
T* e committee routine- 

,r i,lor » ll,e AGU 
swi support fer these 

5 UCS P°li' 


a Cliuws 


spective scientists- u \ P resenl and pro- 

tne Congressional SrienceFdln 6 a J arenCM of 
cram anri - . “ I - Icnc e reilotvshio nm. 


■ Congressional Sdence Fen^ a J arencss - 
gram and expand thV^ i i ■ h, P P r °- 
didates; and (f) lo nm “interested can- 

« «he ? ™J bi ' ' relu ^ 

Stonal Fellowships P J the C °ngre 5 - 
a *P«lfic S cienc e P l; E ^! ,ons ^ focus on 


— men or 

women who should, ‘i n 
"cognition of their ac- 
knowledged eminence 
m some branch ofgeo- 

physics, be made ftl- 
'°J)' a - | The committee is 

memberahi^or^XvMhlJe V % lhe totaI 

works our t!, only K Sw X year which 

£ 1983. Clearly, there l ° be c,ected 

bers who qualify for Tf!!?.-”*? 11 ® me m- 


e iu kvuurcs, 

sisSf# 

ilsiSssl' 


— w 3Cl -uons have in* f«,, r „ 


weather nimospheric 
elcclriciiy group, and . 

(3) the middle anno- 
sphere electricity group. There is some owe 
ap m these groups, but to a large extent & 
ndividiials align themselves within theses^ 
ject areas. One of the functions of our cqtf 
mitlee is to promote communication fcWf* 1 
these groups and within the larger AG^-'v 
embers hip. The membership of the 
rnittee represents ail of these areas: this 5 Fh- 
certainly a feature that should be mainiaij«i 
,n the makeup of future CASE membi#!Pf . 
«r J, dlun derstorm electricity group 
a. 1 16 ,ar ger and more active groups injy*k, 
AM?*r P M Cric Sciences Section of AQM# 
agu Fall meetings typlcaIly36%of:them<Kfi 
mospheric Sdences;sessjons are -.- 

h !l act iregr°upof research sdenlisg*s : |S 
the fair-weather 1 atipospberie-eitci^izPj 
group (global drciiit, ion reatti0nSr“Mi®3r^'. 
acts with both the; thuiiderstom arfffj* 
le-atmosphere, groups. iThis group, 

”? al ! and frequently theirpaperf ar#$ 

^ with those of one or tHe.other%roljj^j 

I tniWllAiu -Til./. • ■ 
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T “HP* oven a bud^t alliv^ri ^ UOll n 
the additional staff Ume Z d ° ,n ,0 so PP°n 
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Our committee li.isoigani/cd s[x-,ial «-^i.«ns 
for this group llwl aic la Atmo- 

spheric Sciences and SI’R. ‘This has ptmkli-d 
this group with the »p|M,nu,iitv to picscni 
their papers to a lu oadoi AGU ainlii-nir. 

Over the past si-veul CASK lias ( h 

arranged special re-ssi, »ii.s at AGU n,(-i-iin K s, 

p) held annual lommitioc- meetings n, pn,. 
vide a com mu i liutiiHi link atiioug die AGU 
membership uik! between the membership 
and the AGU org.uii^ilioii. (3) assisted the 
Thunderstorm Kesi-.„-(}i Intcriutiniuil Re- 
search Progratu ( I RIP) in « mum, inhaling 
with principal invest igaim s by inviting du-ir 
participation in annual committee iiH-eiiiigs, 

(4) promoted (hcsireiigilieiiing of the middle 
attnospherk eleiiriHlyiiaiiiiis ri-se.mli. and 

(5) acted as a common representative ol tin- 
diverse research groups involved in atmo- 
spheric and Sjmreek-ui ic.il research. 

Our annual ineetings me held during tln- 
Annual Fall Meeting of AGU in San Fianris- 
co. Although only c-onimitlee ineiubei s may 
vole, these meetings are open n, tin- AGU 
membership, and panic ipalion in il,e riisi iis- 
sions is open to all in attendance. The liine 
and place of mci-iiug is minciiiiurd dining 
the Aimosjiliciic .Sciences Sessions; anyone 
interested in auending can also nliiain this in- 
formation from iinv ol tin- , nnuniitci- inein- 
ben. 

— .l»rt«r .1. /,. 
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with analytical ^pprAach'es SfiS COnBicl in Zair<! ' «' 
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2-year effort in Sen. 

tsongds office 1 spent a year with the Con- 

E—- 0ffi re (CDO). During my 
■ ta> there 1 came to appreciate the unique ^ 
'jppnrtuniiy to focus on die art of pointed 
decision makmg that my fellowihiphad ll 
lorded ,ne. kforeover. I believe thSt my rears 
on f-apno! Hill-made possible by the AGU 
to shape ly reearch 

Hie (anigrcuiunstl Budget Office, the Con- 
Kreswmal Research Service, the Office of 
I cdinology Assessment, and the General Ac- 
couming Ofi 1C e are sister agencies that report 
lo lilt Omgi ess and perform applied re- 
search eif, „-, s at the request of Congressional 
Cumnmiees or, in some cases. Members or 

,.;™J ,ess ; A,lh 1 ? ,lgh caeh a ? enc y IMS its own 
U artcr. they all share certain cliaracteristics. 


.Hum lines. ,m- 

fZlr C a°p" ! ' m ' i0n ' a " d kmml 


Over the 1977-1979 period, diese adjust- 
ments accounted for an estimated 19% reduc- 
uon in what would otherwise have been die 
demand for cobalt. The experience was. Tor 
consumers of cobalt, a vivid illustration nr, he 

L r ° r /“ lure cobaU P r ' ce swings and 
supply shortfalls. Accordingly, many U.S. in- 
dustry efforts to identify cobalt substitutes 
““■■-Phf of recent price declines. As 
of May 1982, cobalt's price has faUen to 
*12.50 per pound. 


Future Problems in the Cobalt 
Market 


All. - , . M-UIBUCS, 

i- ‘‘ r , C - n ! 1C busint '. ss ° r providing analyses 
i»l ]xi|ii Rally contentious issues in accessible 


Demand For cobalt is extremely difficult to 
forecast because or the mineral's specialized 
applications. Year-to-year fluctuations in co- 
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bait use are often dramatic. Given the high 
levels of activity expected in a number of in- 
dustrial sectors that traditionally use cobalt, in 
particular aerospace and electronics, esti- 
mates of about 30 million pounds of cuhalt 
use by 1990 appear reasonable, although the 
further development of cobalt substitutes 
could appreciably reduce this estimate. More 
importantly, the development of substitutes 
would reduce U.S. vulnerability to supply 
shortfalls. 

Cobalt and Direct Military Conjlirt. U.S. in- 
volvement in a direct military conflict could 
conceivably result in n shutoff of cobalt sup- 
plies to the United States. Thus some contin- 
gency plan that will supply cobah for defense 
purposes appears warranted. 

E( anomic Vulnerability to Nonmilitary Short- 
falls. Cancel, trauon of ilie world's "coball re- 
serves in central Africa suggests that the 
lli real of price increases and supply disrup- 
tions will continue throughout this decade. 

Significant adjustment lo a supply disrup- 
tion is possible. Private inventories and in- 
pipcllne supplies would provide an initial 
bufier. Suppliers of colull unaffected by the 
political disturbance could also be expected lo 
increase their output. Strap recoveiv would 
also ilia ease. .Sul mini lion possibilities exist 
lor a number oi cobalt uses, and some have 
already been applied; the price rises .mend- 
ing ti short (all should accelerate i licit intro- 
duction. These adjustments and others ap- 
peal to be sufficient lo limit the effects of 
supply shortfalls largely iu the payment of 
higher prices fur cobalt and its substitutes. 

Potential Effects on Ihe U.S. Economy. The 
financial costs of higher cobah prices, al- 
though potentially' devastating to partimlar 
flail users, appear inconsequential lu the 
ecunuuiy as a whole. Although severe short- 
falls could generate tenfold price increases, 
these would amount to less than 32 billion in 
a $3 trillion economy, and the value of im- 
ports would be less Lhan 5% of the costs of 
U.S. petroleum imports from OPEC coun- 
tries in 1981. 


Arthur A. Few, Jr.. Chain nun; Hugh |. 
Christian, Robert H. Mnlzwonl, II, K. Philip 
Krider, Nelson C. May nurd, Charles H. 
Moore, Raymond G. Ruble, l.nt hue H. 
Ruhnke. W. David Rust. 


Membership 



There are a number 
of issues facing the 
Membership Conunii- 
tre, some (hut should be 
discussed and some dial 
should be acted iijmit. 

(1) There is some 

semimcni foi structural 
changes in AGU. There 
has been a request lot a 
Committee on Mineral _ 

Physics to respond to the intcidix ijilin.ii \ na- 
ture of this belli. In addition, tln-ic arc sonic 
questions rI»*i„ what tin- immi-of il„- |»|.n,- 
Hflog) Sea ion si, (mid be. 

(2) Hie con ijinsiu- >n ol tin- Km-i i, live 
Com mi lice has lieen bioiiglu into (jiu-sii.in. 
Mould it Ih: enlarged so as in In- iimri- , c*|>ri— 
tentative of the sections' Should the Foreign 
ternary automata ally Ik- a member' 

(3) The Geophysics Rescaul, Hoaid oi the 
atonal Academy ni Sciences has lieen 

fror^ 0 ! l0 . l * IL ‘ s Kcse.itili Fuiiun 

‘ , w *^ 1,01 ,J |*viaie cciinmiuccs in tin- 
“turc, but will set ve as a [dal loi in io, disc ns- 
'ntcrdisei|>|i,iar) activities. Should 
■ ^ . sonic- soil oi idle in |iailiri|,aliiig 

when? aaiV,li ” 0l <;R1? Wl,!, ‘ ,,,k ' ? !l,,w ilwl 

nmfi llMc I rc ' 1 I,:1S Iwh-'h expressed in an IGY 
C ,u m dcal,,, K '''W' Liogcoc-lccmiral cycles 
snm« ' "‘l 1 . l,e 11 sl,,d V <>■ Wnciils I lole lliis 

roE ofAGuJ ,lS S " l!i,r ‘- WhiU sl,,,,,ld ]ie lhv 

^n'' 1 " ,,r 

im * 


rnrm. In S u,,, e instances, original research is 
| >cj formed, in oiliers existing research is 

merely summarized. An understanding or the 
needs of GupituI Hill derision makers is key. 

for me, the opportunity to participate in 
such research efforts was fantastic. I found 
my research was well directed because I felt 
that 1 had a sense of the players that might 
use n. In the paragraphs that follow, AGU 
has reprinted the summary of the report I 
helped produce while at CBO. I believe the 
issue jt addresses — policy options for a strate- 
gic mineral— may be or interest to AGU 
members. 


Summary of Study 


to^Kmiln! 1 sl '" l , llli Wc ,K ' Willi regard 

this rroa«t Cl,t 1 ,al **' l,|l? '“'I df si ng now? In 


in 


Ulls rpirawl ll,, ‘ iminu ,,( itvi 

merrlbc^ in^' to “ ,,wid ‘ , ‘' foreign 

Members’ ns,llu,l0,,,d meanlxirslili,, x tude 


(8i Artf- 

American r!I "“!.= Cl, r , . c,llt 7 a ,llem|,ci ‘ oF thc 


befo re Ar, ! esl !°" s d,al need to \k resolved 
^rejoin AGi m ' glt consider suggestions that 
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The vulnerability of the United Slates to 
<iisTii])tions in ihe supply of imported materi- 
als considered essential iu industrial produc- 
tion lias been of concetti to policymakers 
ihnuighniii the pi .si -World Wai II era. Co- 
balt is a prime example or such a ‘siraieKic 
miiieral. ' taibali alloys are imjjf irlaict to a 
number of U.S. industries, especially aein- 
sjiaie and flclensc. and slion-run op|iuriuni- 
ues tor sul .si it iiiinn are limited. The bulkof ihe 
worlcl's siijijily ol i.ciliah originates m lciiiihI 
Alt k .i (piimaiily Zaire- and Zambia, whkli 
In ild fil'.f ol i In- Wdi Id's known oil Kill re- 
serves). ;i politic ally unstable re-ginn. Ac pre- 
sent. the United Stales produces no cobalt. 

I hits, aside In mi cobah sick l.|riles and the re- 
cycling of used materials, the United States is 
completely dependent on imports. This gives 
rise to two kinds of vulnerability. The first is 
essentially iniliiaiv in uaiiire; tin- j...>sib|,- 
need to wage a war iu the absence of foreign 
supplies of rolwli. Ilie second is ccoiioinic: 
the effect mi the ecomiiiiy of a disntjnion in 
foreign supply with an aucntlani sudden in- 
crease in price. The fourfold price increases 
during the late 1970s. anti the worldwide 
scramble for cobalt supplies at that time, have 
given prominence to litis second kind of vul- 
nerability. 

The Current Federal Position 

The strategic stockpile, created to provide 
sufficient quantities of mctnls and materials 
for essential production during war, is below 
its current goals for many materials. In 
March 1981, die Administration initiated the 
purchase of 5.2 million pounds of cobalt for 
the stockpile — the first mqjor purchase in 20 
years. Taking a different approach, the De- 
partment, of Defense announced In early 
1982 that is was exploring the possibility of 
offering subsidies to U.S. mining companies 
Lo initiate production from otherwise uneco- 
nomic domestic cobalt ores. Congressional 
concern about possible cutoffs of cobalt im- 
ports prompted hearings before the Senate 
Banking Committee in October of 1981 Fo- 
cused on whether U.S. dependence on im- 
ports would justify subsidization of domestic 
production. 


Policy Options 


The Strategic Stockpile for 
Wartime Use 


The Strategic and Critical Materials Stock- 
piling Act of 1964 requires dint stockpiling of 
cobalt be done in sufficient quantities to pro- 
vide supplies necessary for military, industri- 
al, and essential civilinn needs for the fighting 
of a three-year war. Executive agencies have 
translated this directive into a stockpile goal 
for cobalt of 85.4 million pounds, about one- 
half of which has been stockpiled so far. 

As previously noted, the costs of shortfalls 
lo Lhe United States are likely to be quite lim- 
ited in peacetime. Nonetheless, the possibility 


of a cutoff of cobalt supplies in wartime jusli 
la 


A GU on Capitol 
Wl U: Cobalt Policy 


Co^ Fall( wing his l 


tem as an AGU 


a policy nneth. . ■ , ’ not/er !J- aarbera served as 

(CBO) ah - ! ,n Congressional Budget Office 
Optio^TvJ “’ ro/f ? on Cobalt: Policy 
btra c/tso, K . r a . . Strate 8 lc Mineral. Belaui, Bar - 


Analysis 

This paper examines in detail both the fu- 
ture demand for cobalt in the United States 
and die potential for cobalt supply shortfalls. 
The analysis suggests that, although signifi- 
cant disruptions in the supply of cobalt are a 
possibility throughout the 1980s, the exis- 
tence of die strategic stockpile ensures dial 
thdr consequences would £t* limited to (he 
. increased financial co?is faced by cobalt users. 
No major loss to the national company, would 
be 


c/fou,.,, . . 6 mineral, neiaw, uar 

***>■ and fl . Congressional 


^btr fa S n ., J5 ~P a g‘ report. Released in Sett- 
er from ZLT ”P°rt « available from the CBO 
C< ^m7 li p e ^- le,ident ^Documents, U.S. 
20402 PniU '*g Office, Washington. DC .. • 


U.$. Cobalt Demand 


fies some contingency plan for defense pur- 
poses. The strategic stockpile, given current 
cobalt prices, is probably the least expensive 
solution. The government recently purchased 
cobalt at $15 per pound for the stockpile, a 
price significandy below the estimated $25 cost 
for domestically produced ores. Moreover, . 
the protection afforded the stockpiled cobalt 
extends beyond the mandatory three years, 
since domestic ore bodies could be brought 
on-line; within that time and greatly extend 
the years of protection afforded by the stock- 
pile. •. 

Finally, the recent development of signifi- 
cant substitutes for cobalt suggests; that the ; 
stockpile goal may be In need or ree valuation. 
.(Any reduction in the goal would reduce the 
cost of fhe stockpile. ■ ‘ ■ • 
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Any of these alternatives would afford a 


certain degree of protection against supply 
hazards — but each would email some cost. 


An economic stockpile, designed to moder- 
ate the impact of cobalt price increases lo 
U.S. users of cobalt, would be an expensive 
form of protection in relation to the limited 
nature of the costs of the United Stales asso- 
ciated with such increases. The same would 
be true of subsidies for domestic ore produc- 
tion. 

Increased research and development ef- 
forts could enable U.S. consumers of cobalt 
to substitute other metals, and also expand 
cobalt supply possibilities, judgements about 
the appropriate level for research and devel- 
opment funding are always difficult to assess. 
In any event, it Is noteworthy that substitu- 
tion of any metals helped to mitigate the im- 
pact of the 1977-1979 price increases. 

It does not appear that cobalt's strategic 
importance should be a major consideration 
in decisions relating to public lands or accel- 
erated ocean mineral development. 


Hydrology to Name 
Grant Winner 


Horton Research Grant 


The Hydrology Sect ion will announce at 
the 1983 AGU Spring Meeting the recipient 
of the lirsi Horton Research Grant. 'I lie 
gram was established at the section's Execu- 
tive Commence meeting at the IUH2 AGU 
Fall Meeting. Hie $4 .5011 grant is to support 
research projects in hydrology and water re- 
sources by I’li.D. candidates in American in- 
stitutions of higher education ami is in lie 
awarded annually to a single recipient. Ap- 
propriate topics would be in hydrology (in- 
cluding its physical, chemical, or biological as- 
pects) or in water resources policy sciences 
(including economics, ss stems analysis, sociol- 
ogy, and law). 


Other Fall Meeting Business 


In oilier business al lhe Fall Meeting, die 
commit lee asked the AGU Council to re-veisu 
iis dec ision nr icmiinaic die |< liiriuil .•( ww 
Hydrology: .VV/rrhs/ l*n(n re .md iireu'ad allow ii 
to he reiiigani/ed lo meet the .ippiMs.il o| the 
Translations Hoaid ami the llstlrologs Sec- 
tion Executor Con unit tee. I lie Al.f Con mil 
has approved umiii illation ol the |<>nrn.il sub- 
ject lo reorganization plans lobe approved bv 
die Publications Cnuimiuee .md the Ihdrcilo- 
gy Executive Commit tee. 


WRR Page Charges 
The cciinmiucc rcroinmcuriud c< the AGU 
Publications Coinmiilee that the page-diai gc 
structure of Water Heuutrcei Research be 
changed. The recommendation asked that 
the firsL 10 pages of a paper be published 
free, with any page number greater than 10 
charged at the existing rale (currently $125 
per page). Furthermore, there vvoAld be no 
free reprints and there would be no page 
charges to authors submitting review papers. 
Editor Stephen J. Burges was to prepare the 
requesL to the Publications Committee. 


Publishing in Eos 

Ivan Johnson requested ihat die Hydrology 
Section make a concerted effort to increase 
publication activity in £oi. The Executive 
Committee suggested that the Hydrology Sec- 
tion Technical Committee chairmen should 
solicit articles from persons in their respective 
areas of interest and also perhaps report on 
interesting items from their meetings. 


History and Heritage 

The question of whether to establish a His- 
tory and Heritage Committee for the Hydrol- 
ogy Section was discussed. Allan Freeze 
agreed to solicit possible members for such a 
committee and will report back to the Execu- 
tive Committee meeting at the AGU Spring 
Meeting. 


Water Resource Systems 


Section President Peter Eagleson an- 
nounced he had delayed naming* chairman 


of the. Water Resource Systems Committee. 
Ho said dial the committee was in dire need 
of reorganization and. focus; he felt that the 
Social scientists have not beet) active hi sup- 
porting this committee tlqe to the quantitative 
nature that the term ‘systems' implies. Eagle- 
son said he would attempt to restructure the 
committee in order to bring (he sqcial scien- 
tists back into the fold. 


Alternative Policies 

A mihiber of alternatives to the present' , 


Cobalt is usually employed. fli an ajloy wid* , . 

; ot^r metals where It imparts qualities such 

: forr 


M the 1979-1980 ACn r - :: ci ^n^w^rVl^e^nri wd sta^ ' * SubiidS to Induce domestic ore produ 

ence fellow t 1 aso ACU Congressional Sci- divided arflong alloys for Jet engji^e^^ia Jta . _ . . . r 

? ** Personafoffirr^f L** Jfaar 1 WOr ^ ,ng iWR Bg Sffiime'- f Increased federal funding fbr. research 

Ts °ngas (D-Maio M° f Se ? 3t ? r P?ul E ' clefMcaJ equ pmefit. mSthmtsry, and n tun . devdopnieru t0 expand die supply . of co- 
rded m c academ,c traimng .. .tallic appliCatioiw. J , ^ ■ . . . ba |, anditiaubsiiiutes! 

frames-. I an Important analytical 


! Technical Committee Reports ■ 

• The Executive Committee agreed that it 
should receive- reports from the technical 
committee chairmen concerning committee 
meeting activities, formations. til special scs- ’ 
slops , .and proposed Chapman conferences. ; 
David Male, chairinan of the Sfjow and Ice 


'public lands for thq ' 
of domestic ore; and 





Ctijmmiltee, reported that fie niay 1 request 
that' h |s committee be disbanddd igck of. 


interest. He would Inform the £x<£ptjve . 
.Corbpiittee of lus derision: at a, laitir time. .. 

Ghairmen of die section committees on^ , . 
Su rfaqe Runoff, G rqurtdwater^ Urban Hy- i. '! - 1 


drology, and Preapiration discy sstid ibeii; - 
plans foi topical meet ipgs jb nd for jses s iptis u qt ; 
th^ l^S AGU^Spring tiq'cl Fall meetings.-; , ; ■ 








